Annexure 2.1: List of Legal Review
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Annexure 3.1: Gazette Mentioning ROW 50 m and ownership















Annexure 3.2: Baseline Household Survey Questionnaire
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D A A o

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Settlement Pattern: ..............
Number of households: .......
Population of the cluster/ Ward (Total, Male % and Female %)

Caste/Ethnicity (Bramin/Chhetri/Dashnami %,Janajati%, Dalit%, Others%)

Literacy Rate (Male%, Female%), Education levels (Basic, Secondary, Intermediate/ +2,

Bachelors, Masters+)

. Educational institutions: schools, college, university, technical schools

11. Health and Sanitation Condition (local diseases, health institutions, drinking water, toilet,

waste management)

Main occupation, employment and income level

Out-migration pattern

Gender roles, status of women, children, disabled and elderly people
Gender based violence status

Land holding status and land value (market value and government rate)
Agricultural practices and off-farm activities

Food self-sufficiency status

Non-timber forest products (NTFP)

Small and Cottage Industries

Market centers and marketing goods

Mode of transportation

Source of energy (cooking, lighting)

Historical cultural, religious places and esthetic sites and values
Tourism products and activities

Existing economic activities and potential sectors

Public and private services

Work force available

Infrastructure development status and ongoing projects

What is the socioeconomic and poverty status of project influence area?



31.
32.

33

44,
45.
46.
47.
48.

49.

50.
51.

52.
53.

What are the causes of poverty?
What would be the socioeconomic and poverty reduction programmes of the proposed

project?

. Was the project demanded by the local? Is it necessary for local people?
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Do you require pedestrian crossing? If required, in which location?

Is there a local demand for employment opportunities?

Do men and women get equal wage for the same work?

Do they get wages and benefits on time?

Is the child labour practice prevailing in the project influence area?

Are the women, able/ likely to take opportunities/ benefits resulted from the project?
How the poor and vulnerable people would get benefit from the project?

What are the likely/ potential socio-economic impacts of the project?

What would be the possible mitigation measures to minimize the negative impacts?

What kind of poverty reduction impacts could be foreseen from the project
implementation?

What are the project-related interests?

What is the climatic condition of the project area? Rainfall and Temperature situation..
What are the major river systems and their impacts upon the locations?

What are the major pollutants upon the area? Air, water, noise and solid wastes etc.

What is the land use pattern? Mainly the agricultural, industrial and housing activities and
their impacts?

What kinds of forests are found along the project site? What will be the appropriate forest
protection plan?

What are the major flora and fauna found along the project site?

Do you think any endangered species (flora and fauna) are found along the project
location?

Do you know any animals crossing the road? When and in which section?

How can we protect the bio-diversity of the project site while implementing the project?



Health & safety Related:

1. Have you seen labor working condition in any nearby labor camps?

2. Based on the past experience do you suggest anything regarding labor working conditions for this
project?

3. Do you for see any risk of gender based violence (GBV) and human trafficking and HIV/AIDS due to
the project implementation?

4. What would be the possible measures to avoid the GBV and human trafficking and HIV/AIDS in the
project influence area?

5. Who would be the possible partners for assisting in implementing such measures to control GBV and
human trafficking and HIV/AIDS?
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)
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)

2)
3)

4)

3)

6)

/)

8)

?)

10)

1)

12)

13)

Checklist for asking Indigenous Peoples

Which are Indigenous Peoples (Nationdlities) living along the project
attachment areas?

How and where did they living? What are their livelihood activities?
What do the indigenous nationdlities groups in the project area
know/think about the project?

What could be the potential (negative as well as positive) impacts of
the project on their livelihood, and culture?

How can the potential negative impacts be reduced and the positive
impacts promoted?

How can the tangible and intangible cultural heritage, norms and values
be protected?

What mechanisms, processes, and cultural traditions exist among these
groups (indigenous nationalities) with regard to redress mechanism?
What experience do they have about them participating in similar
initiatives locally? What has been their learning from participating/non-
participating in project management?

What could be the appropriate mechanisms and processes to promote
the participation of these groups in project management?

What are the prime necessities of the community to develop physical
infrastructures? How can these be identified?

What are the relevant trainings and income generating activities to
these communities?

How can the negative impact of labor influx, GBV, Sexually exploitation
and abuse and the pressure upon natural resources be protected?
What kinds of compensation schemes would be recommended to
mitigate the negative impact and to better up existing situation of

them?



Annexure 3.4: Summary of FGD Findings
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Annexure 3.5: KII Checklist
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14.
15.

16.
17.

18.

Interview Questions for Kl

What is the socioeconomic and poverty status of project influence area?

What are the causes of poverty?

What would be the socioeconomic and poverty reduction impacts of the proposed project?
Was the project demanded by the local? Is it necessary for local people?

What are the likely/ potential socio-economic impacts of the project?

What would be the possible mitigation measures to minimize the negative impacts?

What kind of poverty reduction impacts could be foreseen from the project implementation?
What are the project-related interests?

What are the project-related barriers to their participation in and benefiting from the project resources?

. What would be the possible strategies for addressing the concern?
. What are the reasons behind the vulnerability of at risk groups including their exposure to risks?
. How can women

. Participate in project design elements (policy, investment, or implementation) and thus benefit from the

project?

Have you seen labor working condition in any nearby labor camps?

Based on the past experience do you suggest anything regarding labor working conditions for this
project?

Do you for see any risk of human trafficking and HIV/AIDS due to the project implementation?

What would be your or measures to avoid the human trafficking and HIV/AIDS in the project influence
area?

Who would be the possible partners for assisting in implementing such measures to control human
trafficking and HIV/AIDS?



Annexure 3.6: Information of KII Participants
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Annexure 4.1: Climatic Data



Table 1: Temperature of the Project Area

Time Simara Aif‘port Karmai.ya (Avg | Simara Airport Karmaiya
(Avg Min) Min) (Avg Max) (Avg Max)
01/01/1985 18.229 20.462 30.42 30.297
01/01/1986 18.07 20.275 29.908 31.338
01/01/1987 18.486 20.748 30.184 30.908
01/01/1988 18.402 20.839 30.528 30.899
01/01/1989 17.181 20.685 30.227 30.893
01/01/1990 18.025 20.004 30.035 30.246
01/01/1991 17.669 20.776 30.602 30.761
01/01/1992 17.489 20.487 30.505 31.361
01/01/1993 17.85 19.425 29.945 30.568
01/01/1994 17.456 22.325 30.94 32.679
01/01/1995 17.669 20.547 30.621 30.66
01/01/1996 18.176 20.621 30.878 31.163
01/01/1997 17.208 19.88 30.267 30.272
01/01/1998 18.735 20.901 30.977 30.526
01/01/1999 18.425 20.478 30.961 31.641
01/01/2000 17.725 20.17 30.257 30.515
01/01/2001 17.977 19.664 30.391 30.492
01/01/2002 18.563 21.032 29.971 30.641
01/01/2003 18.28 20.804 29.305 29.807
01/01/2004 18.326 20.45 29.703 30.488
01/01/2005 18.484 20.648 30.608 31.53
01/01/2006 18.521 20.748 30.341 31.443
01/01/2007 18.661 20.411 30.008 30.491
01/01/2008 18.586 20.332 30.227 30.982
01/01/2009 18.45 20.836 31.39 31.493
01/01/2010 18.938 22.131 31.249 31.389
01/01/2011 18.59 19.979 30.27 30.593
01/01/2012 17.895 19.925 30.994 31.239
01/01/2013 17.751 20.079 30.948 31.015
01/01/2014 17.653 20.22 30.634 30.66
01/01/2015 18.576 20.347 31.164 30.868
01/01/2016 18.789 20.289 31.152 31.072
01/01/2017 18.297 20.425 30.88 31.666
01/01/2018 17.977 20.022 30.686 31.476
01/01/2019 18.748 20.197 30.796 31.544
01/01/2020 18.815 21.551 29.877 32.168
01/01/2021 19.363 20.404 30.465 31.053
37 Years Average 18.22 20.52 30.49 31.00

Source: DHM 2022




Table 2: Rainfall of the project area (mm)

Simara Airport (Avg annual

Karmaiya (Avg Annual

Time Rainfall) Rainfall)
01/01/1985 2966.4 1604.5
01/01/1986 2169.7 1094.1
01/01/1987 23914 1957.5
01/01/1988 1938.3 1579.9
01/01/1989 1386.9 1648.7
01/01/1990 1788.8 1615.2
01/01/1991 1985.9 1620.1
01/01/1992 1450.2 1547.8
01/01/1993 1580.1 1921.6
01/01/1994 1343.1 1210.3
01/01/1995 1338.9 2231.2
01/01/1996 1551.7 1833.6
01/01/1997 1744.4 2133.8
01/01/1998 2797.3 2642.5
01/01/1999 2045.9 1658.4
01/01/2000 21225 1819.8
01/01/2001 2296.8 1478
01/01/2002 1948.5 1988.2
01/01/2003 2150.4 1580.9
01/01/2004 1964.9 2915.5
01/01/2005 1864 1826
01/01/2006 1860.5 2096
01/01/2007 2896.9 2144
01/01/2008 1642.6 1737.5
01/01/2009 13123 1187.8
01/01/2010 1579.8 1864.9
01/01/2011 1831.5 1952.7
01/01/2012 893.1 1275
01/01/2013 1664.2 1209.3
01/01/2014 1604.2 1859.9
01/01/2015 1335.4 1579.5
01/01/2016 1587.5 1762.7
01/01/2017 1967.1 2214.2
01/01/2018 1717.7 1278.9
01/01/2019 1738.1 1795.4
01/01/2020 2403.62 2590
01/01/2021 2383.09 2255.66
37 Years Average 187145 1803.00

Source: DHM 2022




Table 3: Relative Humidity of the project area

Simara Airport (Avg Relative | Karmaiya (Avg Relative

Time Humidity) Humidity)

01/01/1985 74.139 70.618
01/01/1986 76.264 71.213
01/01/1987 72.499 70.311
01/01/1988 71.548 72.366
01/01/1989 68.661 69.428
01/01/1990 70.885 72.504
01/01/1991 68.603 70.998
01/01/1992 69.542 68.636
01/01/1993 72.061 81.6
01/01/1994 69.082 76.052
01/01/1995 69.917 81.6
01/01/1996 70.38 81.6
01/01/1997 71.442 81.398
01/01/1998 73.789 78.649
01/01/1999 72.692 77.237
01/01/2000 79.177 81.595
01/01/2001 79.262 80.376
01/01/2002 80.85 87.302
01/01/2003 81.852 89.863
01/01/2004 79.563 94.853
01/01/2005 83.867 93.425
01/01/2006 83.888 91.484
01/01/2007 73.655 79.921
01/01/2008 72.722 81.963
01/01/2009 68.328 84.139
01/01/2010 70.546 94.615
01/01/2011 71.901 93.106
01/01/2012 69.409 93.903
01/01/2013 79.877 95.295
01/01/2014 73.069 79.846
01/01/2015 73.918 85.826
01/01/2016 76.249 80.72
01/01/2017 78.177 77.678
01/01/2018 74.716 78.118
01/01/2019 73.784 79.447
01/01/2020 74.584 90.615
01/01/2021 74.568 80.777
37 Years Average 74.201 81.600

Source: DHM 2022




Annexure 4.2: Lab Analysis Report for Air Quality



SWAT/F/C/04
Version no: 01

Issue no: 02

Revision no: 03

Effective date: 2020/07/26

Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743
Tel: +977-01 4249480

Email: swatlab2017@gmail.com
PO Box: 25752, Kathmandu, Nepal

Sisir Marga 11, Babarmahal, Kathmandu, Nepal

AIR QUALITY MONITORING REPORT

Name of the Client: | CEG-CIAS-JV Lab Code: 22/10-831 (s)
Collector: Shrijana Neupane Location: Mithila M.-06, Dhalkebar,

Dhanusha
Latitude: 26°55’47.1"N Longitude: 85°57°25.0” E
Source: Air Sampled By: Aalekh Bhattarai

Suman Basnet
Sampling 2022/10/18-2022/10/19, 24 hrs. | Test Performance Date: | 2022/10/31-2022/11/02
Date/Hours
Receipt Date: 2022/10/23 Issued Date: 2022/11/03
Project Name: Kamala Dhalkebar Patlaiya Road Upgradation Project

Parameters Results Tolerance Limit (National Remarks
Air Quality Standard,
(ng/m? Ministry of Forests and
Environment, 2012)
(ng/m3)

Particulate Matter (PM1o) 118 120 Within the limit
Particulate Matter (PM 25) 34 40 Within the limit
Total Suspended Particulate Matter (TSPM) 206 230 Within the limit
Sulphur Dioxide (SOz2) 0.13 70 Within the limit
Nitrogen Dioxide (NO2) 1.09 80 Within the limit

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only to the
parameters tested of the samples provided/collected for analysis. Statements of conformity have been made without

taking Measurement Uncertainty into account except when specifically requested by the customer.

Remarks: Particulate Matter (PM10), Particulate Matter (PM 2.5), and Total Suspended Particles (TSP) are found

within the limit of the National Air Quality Standard, Ministry of Forests, and Environment, 2012.

Analyzed and Checked By

Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.




SWAT/F/C/04
Version no: 01

Issue no: 02

Revision no: 03

Effective date: 2020/07/26

Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743
Tel: +977-01 4249480

Email: swatlab2017@gmail.com
PO Box: 25752, Kathmandu, Nepal

Sisir Marga 11, Babarmahal, Kathmandu, Nepal

AIR QUALITY MONITORING REPORT

Name of the Client: CEG-CIAS-JV Lab Code: 22/10-831 (t)

Collector: Shrijana Neupane Location: Lalbandi M.-06, Lalbandi,
Sarlahi

Latitude: 27°03'06.7" N Longitude: 85°38'14.8” E

Source: Air Sampled By: Aalekh Bhattarai
Suman Basnet

Sampling Date/Hours | 2022/10/18-2022/10/19, 24 hrs. | Test Performance Date: | 2022/10/31-2022/11/02

Receipt Date: 2022/10/23 Issued Date: 2022/11/03

Project Name: Kamala Dhalkebar Patlaiya Road Upgradation Project

Parameters Results Tolerance Limit (National Remarks
(/™ | Ministry of Forests and
Environment, 2012)
(ng/m3)
Particulate Matter (PM1o) 80 120 Within the limit
Particulate Matter (PM 25) 26 40 Within the limit
Total Suspended Particulate Matter (TSPM) 138 230 Within the limit
Sulphur Dioxide (SO2) 0.09 70 Within the limit
Nitrogen Dioxide (NOz) 0.24 80 Within the limit

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only to the
parameters tested of the samples provided/collected for analysis. Statements of conformity have been made without
taking Measurement Uncertainty into account except when specifically requested by the customer.

Remarks: Particulate Matter (PM10), Particulate Matter (PM 2.5), and Total Suspended Particles (TSP) are found
within the limit of the National Air Quality Standard, Ministry of Forests, and Environment, 2012.

Analyzed and Checked By

Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.




SWAT/F/C/04
Version no: 01

Issue no: 02

Revision no: 03

Effective date: 2020/07/26

Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743
Tel: +977-01 4249480

Email: swatlab2017@gmail.com
PO Box: 25752, Kathmandu, Nepal

Sisir Marga 11, Babarmahal, Kathmandu, Nepal

AIR QUALITY MONITORING REPORT

Name of the Client: CEG-CIAS-JV Lab Code: 22/10-831 (u)
Collector: Shrijana Neupane Location: Paurahi, Sarlahi
Latitude: 27°07°06.4" N Longitude: 85°26'39.9” E
Source: Air Sampled By: Aalekh Bhattarai
Suman Basnet
Sampling Date/Hours | 2022/10/19-2022/10/20, 24 hrs. | Test Performance Date: | 2022/10/31-2022/11/02
Receipt Date: 2022/10/23 Issued Date: 2022/11/03
Project Name: Kamala Dhalkebar Patlaiya Road Upgradation Project

Parameters Results Tolerance Limit (National Remarks
(/M | inistry of Forests and
Environment, 2012)
(ng/m3)
Particulate Matter (PM1o) 51 120 Within the limit
Particulate Matter (PM 2.5) 18 40 Within the limit
Total Suspended Particulate Matter (TSPM) 85 230 Within the limit
Sulphur Dioxide (SO2) 0.04 70 Within the limit
Nitrogen Dioxide (NOz) 0.08 80 Within the limit

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only to the
parameters tested of the samples provided/collected for analysis. Statements of conformity have been made without
taking Measurement Uncertainty into account except when specifically requested by the customer.

Remarks: Particulate Matter (PM10), Particulate Matter (PM 2.5), and Total Suspended Particles (TSP) are found
within the limit of the National Air Quality Standard, Ministry of Forests, and Environment, 2012.

Analyzed and Checked By

Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.




SWAT/F/C/04
Version no: 01

Issue no: 02

Revision no: 03

Effective date: 2020/07/26

Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743
Tel: +977-01 4249480

Email: swatlab2017@gmail.com
PO Box: 25752, Kathmandu, Nepal

Sisir Marga 11, Babarmahal, Kathmandu, Nepal

AIR QUALITY MONITORING REPORT

Name of the Client: CEG-CIAS-JV Lab Code: 22/10-831 (v)
Collector: Shrijana Neupane Location: Thado Lane, Nijgad, Bara
Latitude: 27°10°19.5" N Longitude: 85°12’'06.6” E
Source: Air Sampled By: Aalekh Bhattarai
Suman Basnet
Sampling Date/Hours | 2022/10/19-2022/10/20, 24 hrs. | Test Performance Date: | 2022/10/31-2022/11/02
Receipt Date: 2022/10/23 Issued Date: 2022/11/03
Project Name: Kamala Dhalkebar Patlaiya Road Upgradation Project

Parameters Results Tolerance Limit (National Remarks
(/M | inistry of Forests and
Environment, 2012)
(ng/m3)
Particulate Matter (PM1o) 62 120 Within the limit
Particulate Matter (PM 2.5) 21 40 Within the limit
Total Suspended Particulate Matter (TSPM) 122 230 Within the limit
Sulphur Dioxide (SO2) 0.06 70 Within the limit
Nitrogen Dioxide (NOz) 0.18 80 Within the limit

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only to the
parameters tested of the samples provided/collected for analysis. Statements of conformity have been made without
taking Measurement Uncertainty into account except when specifically requested by the customer.

Remarks: Particulate Matter (PM10), Particulate Matter (PM 2.5), and Total Suspended Particles (TSP) are found
within the limit of the National Air Quality Standard, Ministry of Forests, and Environment, 2012.

Analyzed and Checked By

Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.




Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743

Tel: +977-01 4249480

Email: swatlab2017@gmail.com

Issue no: 02 PO Box: 25752, Kathmandu, Nepal

Revision no: 03 Sisir Marga 11, Babarmahal, Kathmandu, Nepal
Effective date: 2020/07/26

SWAT/F/C/04
Version no: 01

AIR QUALITY MONITORING REPORT

Name of the Client: | CEG-CIAS-]JV Lab Code: 22/10-831 (w)
Collector: Shrijana Neupane Location: Bara (Near Dudhaura River
Bridge)
Latitude: 27°11'19.1" N Longitude: 85°00°'39.9” E
Source: Air Sampled By: Aalekh Bhattarai
Suman Basnet
Sampling 2022/10/20-2022/10/21, 24 hrs. | Test Performance Date: | 2022/10/31-2022/11/02
Date/Hours
Receipt Date: 2022/10/23 Issued Date: 2022/11/03
Project Name: Kamala Dhalkebar Patlaiya Road Upgradation Project
Parameters Results Tolerance Limit (National Remarks
Air Quality Standard,
(ng/m?) Ministry of Forests and
Environment, 2012)
(ng/m3)
Particulate Matter (PM1o) 95 120 Within the limit
Particulate Matter (PM 25) 32 40 Within the limit
Total Suspended Particulate Matter (TSPM) 145 230 Within the limit
Sulphur Dioxide (SO2) 0.12 70 Within the limit
Nitrogen Dioxide (NOz2) 0.34 80 Within the limit

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only to the
parameters tested of the samples provided/collected for analysis. Statements of conformity have been made without
taking Measurement Uncertainty into account except when specifically requested by the customer.

Remarks: Particulate Matter (PM10), Particulate Matter (PM 2.5), and Total Suspended Particles (TSP) are found
within the limit of the National Air Quality Standard, Ministry of Forests, and Environment, 2012.

l'l ; = “4|‘\‘. A
| 5 = é/”/
= .

Analyzed and Checked By

luthorized By
>/Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.




Annexure 4.3: Lab Analysis Report for Water Quality



Version no:

SWAT/F/C/04

01

Issue no: 02
Revision no: 03

Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743
Tel: +977-01 4249480

Email: swatlab2017@gmail.com
PO Box: 25752, Kathmandu, Nepal

o heereay,,
%

Sisir Marga 11, Babarmahal, Kathmandu, Nepal

Effective date: 2021/08/01 r @
i
%' &
S adteted W= :
WATER ANAEYSIS REPORT
Name of Client: CEG-CIAS-JV Lab Code: 22/10-831 (a)
Collector: Shrijana Neupane Location: Bandipur
Source: Water (Kamala River) Sampled By: Aalekh Bhattarai
(Surface Water) Suman Basnet
Sampling Date/Time: | 2022/10/19 Test Performance Date: | 2022/10/31-2022/11/03
Receipt Date: 2022/10/23 Issued Date: 2022/11/04
Project Name: Kamala Dhalkebar Patlaiya Road Upgradation Project

Parameters Results Unit NDWQS Method
Physical

Appearance Clear - Clear -

Temperature 20 °C 20-25 2550 B. APHA 23rd edition

Color 5 TCU 5(10) 2120 B. APHA 23rd edition

Electrical Conductivity 290 uS/cm 1500 (max) | 2510 B. APHA 23d edition

pH 8.2 - 6.5-8.5 4500 H+ B. APHA 23rd edition

Dissolved Oxygen 5.2 mg/L - 4500-0 B. APHA 23rd edition

Taste and Odour ObjecTi(());able i Objecl':Ii((;;able i

Total Dissolved Solids 186 mg/L 1000 2540 C. APHA 23rd edition

Total Suspended Solids 26 mg/L 2000 2540 D. APHA 23rd edition

Turbidity 19.29 NTU 5(15) 2130 B. APHA 23rd edition

Chemical

Ammonia 0.04 mg/L 1.5 4500 NH3 F. APHA 23rd edition

Biological Oxygen Demand 11.3 mg/L 2-500 5210 B. APHA 23rd edition

Chloride 2.99 mg/L 250 4500-Cl- B. APHA 234 edition

Iron <0.01 mg/L 0.3 (3) 3500-Fe B. APHA 23 edition

Nitrate 0.14 mg/L 50 4500 NO3 B. APHA 23rd edition

Total Alkalinity 166 mg/L - 2320 B. APHA 21* edition

Total Hardness 130 mg/L as CaCOs3 500 2340 C. APHA 23rd edition

Analyzed and Checked By Authorized By

. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.




Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743

SWAT/F/c/04 Tel: +977-01 4249480

Version no: 01 Email: swatlab2017@gmail.com

Issue no: 02 PO Box: 25752, Kathmandu, Nepal

Revision no: 03 Sisir Marga 11, Babarmahal, Kathmandu, Nepal

Effective date: 2021/08/01

Parameters Results Unit NDWQS Method
Calcium 36.87 mg/L 200 3500-D. APHA 23rd edition
Residual Chlorine <0.04 mg/L 0.1-0.2%** 4500-B. APHA 23rd edition
Phosphate <0.02 mg/L 3 4500-E.APHA 23rd edition
Manganese** <0.05 mg/L 0.2 3111-B. APHA 23rd edition
Chromium** <0.01 mg/L 0.05 3111-B. APHA 23rd edition
Fluoride** <0.05 mg/L 0.5-1.5%** 4500 F-D. APHA 23rd edition

Microbiology
9222 B. Standard Total
Total Coliform* 1 CFU/100 mL 0 Coliform Membrane Filter
Procedure, APHA 23rd edition

NDWQS=National Drinking Water Quality Standard (2062)

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only
to the parameters tested of the samples provided/collected for analysis.

*These parameters are not within the scope of Nepal Standard

**These parameters are outsourced to another Laboratory.

***These values show lower and upper limits

Remarks:

Except for Turbidity and Total Coliform, all the observed values of other tested parameters are found to
be within the limit of NDWQS 2062

Analyzed and Checked By Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.
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WATER ANALYSIS REPORT
Name of Client: CEG-CIAS-JV Lab Code: 22/10-831 (b)
Collector: Shrijana Neupane Location: Dhakebar Chowk,Dhanusha
Source: Water (Dhakebar D.W.) | Sampled By: Aalekh Bhattarai
Suman Basnet
Sampling Date/Time: | 2022/10/19 Test Performance Date: | 2022/10/31-2022/11/03
Receipt Date: 2022/10/23 Issued Date: 2022/11/04
Project Name: Kamala Dhalkebar Patlaiya Road Upgradation Project

Parameters Results Unit NDWQS Method
Physical

Color 5 TCU 5(10) 2120 B. APHA 23rd edition

Electrical Conductivity 180 uS/cm 1500 (max) | 2510 B. APHA 23rd edition

pH 7.4 - 6.5-8.5 4500 H+ B. APHA 23rd edition

Taste and Odour Objeclfi%tnable i Objecl'jigglable i

Total Dissolved Solids 118 mg/L 1000 2540 C. APHA 23rd edition

Total Suspended Solids 4 mg/L 2000 2540 D. APHA 23d edition

Turbidity <0.1 NTU 5(15) 2130 B. APHA 23rd edition

Chemical

Ammonia 0.03 mg/L 1.5 4500 NH3 F. APHA 23rd edition

Arsenic* <0.005 mg/L 0.05

Chloride 7.99 mg/L 250 4500-Cl- B. APHA 23rd edition

Iron <0.01 mg/L 0.3 (3) 3500-Fe B. APHA 23rd edition

Nitrate 13.84 mg/L 50 4500 NO3- B. APHA 23rd edition

Total Alkalinity 76 mg/L - 2320 B. APHA 21* edition

Total Hardness 54 mg/L as CaCOs3 500 2340 C. APHA 23rd edition

Calcium 16.03 mg/L 200 3500-Ca D. APHA 23rd edition

Calcium Hardness 40 mg/L - -

Magnesium 3.4 mg/L - -

Analyzed and Checked By Authorized By

. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.
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Revision no: 03 Sisir Marga 11, Babarmahal, Kathmandu, Nepal
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Version no: 01

Parameters Results Unit NDWQS Method
Magnesium Hardness 13 mg/L -
Residual Chlorine <0.04 mg/L 0.1-0.2%** 4500-Cl B. APHA 23rd edition
Sulphate 2.09 mg/L 250 4500-E. APHA 23rd edition
Manganese** <0.05 mg/L 0.2 3111B. APHA 23rd edition
Chromium** <0.01 mg/L 0.05 3111B. APHA 23rd edition
Fluoride** <0.05 mg/L 0.5-1.5%** 4500 F-D. APHA 23rd edition
Microbiology
Eosin Methylene Blue Agar for
E. coli * 10 CFU/100 mL 0 Rapid Direct Count of E. coli
AJPH, 2011

NDWQS=National Drinking Water Quality Standard (2062)

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only
to the parameters tested of the samples provided/collected for analysis.

*These parameters are not within the scope of Nepal Standard

**These parameters are outsourced to another Laboratory.

**#These values show lower and upper limits

Remarks: Except for E. coli, all the observed values of other tested parameters are found to be within the
limit of NDWQS 2062.

Analyzed and Checked By Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.
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WATER AN REPORT
ion No, 12207
Name of Client: CEG-CIAS-JV "1 Lab Code: 22/10-831 (c)
Collector: Shrijana Neupane Location: Bardibas Chowk, Mahottari
Source: Water (Bardibas D.W.) | Sampled By: Aalekh Bhattarai
Suman Basnet

Sampling Date/Time: | 2022/10/19 Test Performance Date: | 2022/10/31-2022/11/03
Receipt Date: 2022/10/23 Issued Date: 2022/11/04

Project Name:

Kamala Dhalkebar Patlaiya Road Upgradation Project

Parameters Results Unit NDWQS Method
Physical

Color 5 TCU 5(10) 2120 B. APHA 23rd edition

Electrical Conductivity 80 uS/cm 1500 (max) | 2510 B. APHA 23rd edition

pH 7.3 - 6.5-8.5 4500 H+ B. APHA 23rd edition

Taste and Odour Objeclji%tnable i Objecl‘jigflable i

Total Dissolved Solids 240 mg/L 1000 2540 C. APHA 234 edition

Total Suspended Solids 8 mg/L 2000 2540 D. APHA 23 edition

Turbidity 1.54 NTU 5(15) 2130 B. APHA 23rd edition

Chemical

Ammonia 0.02 mg/L 1.5 4500 NH3 F. APHA 23rd edition

Arsenic* <0.005 mg/L 0.05

Chloride 10.99 mg/L 250 4500-Cl- B. APHA 23rd edition

Iron <0.01 mg/L 0.3 (3) 3500-Fe B. APHA 23rd edition

Nitrate <0.04 mg/L 50 4500 NO3" B. APHA 23rd edition

Total Alkalinity 34 mg/L - 2320 B. APHA 21* edition

Total Hardness 20 mg/L as CaCOs 500 2340 C. APHA 23rd edition

Calcium 9.61 mg/L 200 3500-Ca D. APHA 23rd edition

Calcium Hardness 20 mg/L - -

Magnesium 0.97 mg/L - -

Analyzed and Checked By Authorized By

. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.




Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743

SWAT/F/c/04 Tel: +977-01 4249480
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Parameters Results Unit NDWQS Method
Magnesium Hardness 3 mg/L - -
Residual Chlorine <0.04 mg/L 0.1-0.2%** 4500-Cl B. APHA 23rd edition
Sulphate 5.09 mg/L 250 4500-E. APHA 23rd edition
Manganese** <0.05 mg/L 0.2 3111B. APHA 23rd edition
Chromium** <0.01 mg/L 0.05 3111B. APHA 23rd edition
Fluoride** <0.05 mg/L 0.5-1.5%** 4500 F-D. APHA 23rd edition
Microbiology
Eosin Methylene Blue Agar for
E. coli * 12 CFU/100 mL 0 Rapid Direct Count of E. coli
AJPH, 2011

NDWQS=National Drinking Water Quality Standard (2062)

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only
to the parameters tested of the samples provided/collected for analysis.

*These parameters are not within the scope of Nepal Standard

**These parameters are outsourced to another Laboratory.

**#These values show lower and upper limits

Remarks: Except for E. coli, all the observed values of other tested parameters are found to be within the
limit of NDWQS 2062.

Analyzed and Checked By Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.
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WATER ANA% REPORT
Name of Client: CEG-CIAS-JV Lab Code: 22/10-831 (d)
Collector: Shrijana Neupane Location: Bardibas, Mahottari
Source: Water (Ratu Sampled By: Aalekh Bhattarai
Khola)(Surface Water) Suman Basnet
Sampling Date/Time: | 2022/10/19 Test Performance Date: | 2022/10/31-2022/11/03
Receipt Date: 2022/10/23 Issued Date: 2022/11/04
Project Name: Kamala Dhalkebar Patlaiya Road Upgradation Project

Parameters Results Unit NDWQS Method
Physical
Appearance Clear - Clear -
Temperature 19.8 °C 20-25 2550 B. APHA 23rd edition
Color 5 TCU 5(10) 2120 B. APHA 23rd edition
Electrical Conductivity 70 uS/cm 1500 (max) | 2510 B. APHA 23rd edition
pH 7.6 - 6.5-8.5 4500 H+ B. APHA 23rd edition
Dissolved Oxygen 6.3 mg/L - 4500-0 B. APHA 23rd edition
Taste and Odour Objecljc]i(z)tnable i Objecl‘ji(());able i
Total Dissolved Solids 10 mg/L 1000 2540 C. APHA 23rd edition
Total Suspended Solids 6 mg/L 2000 2540 D. APHA 23rd edition
Turbidity 1.37 NTU 5(15) 2130 B. APHA 23rd edition
Chemical

Ammonia 0.02 mg/L 1.5 4500 NH3 F. APHA 23rd edition
Biological Oxygen Demand 9.4 mg/L 2-500 5210 B. APHA 23rd edition
Chloride 7.99 mg/L 250 4500-Cl- B. APHA 23rd edition
Iron <0.01 mg/L 0.3 (3) 3500-Fe B. APHA 23rd edition
Nitrate <0.04 mg/L 50 4500 NO3 B. APHA 23rd edition
Total Alkalinity 30 mg/L - 2320 B. APHA 21* edition
Total Hardness 18 mg/L as CaCOs3 500 2340 C. APHA 23rd edition

Analyzed and Checked By Authorized By

. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.




Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743

SWAT/F/c/04 Tel: +977-01 4249480

Version no: 01 Email: swatlab2017@gmail.com

Issue no: 02 PO Box: 25752, Kathmandu, Nepal

Revision no: 03 Sisir Marga 11, Babarmahal, Kathmandu, Nepal

Effective date: 2021/08/01

Parameters Results Unit NDWQS Method
Calcium 8.02 mg/L 200 3500-D. APHA 23rd edition
Residual Chlorine <0.04 mg/L 0.1-0.2%** 4500-B. APHA 23d edition
Phosphate 0.35 mg/L 3 4500-E.APHA 23rd edition
Manganese** <0.05 mg/L 0.2 3111-B. APHA 234 edition
Chromium** <0.01 mg/L 0.05 3111-B. APHA 23rd edition
Fluoride** <0.05 mg/L 0.5-1.5%** 4500 F-D. APHA 23rd edition

Microbiology
9222 B. Standard Total Coliform
Total Coliform* 29 CFU/100 mL 0 Membrane Filter Procedure,
APHA 23rd edition

NDWQS=National Drinking Water Quality Standard (2062)

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only
to the parameters tested of the samples provided/collected for analysis.

*These parameters are not within the scope of Nepal Standard

**These parameters are outsourced to another Laboratory.

***These values show lower and upper limits

Remarks:

Except for Total Coliform, all the observed values of other tested parameters are found to be within the
limit of NDWQS 2062

Analyzed and Checked By Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.
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WATER ANALYSIS REPORT

Name of Client: CEG-CIAS-JV Lab Code: 22/10-831 (e)
Collector: Shrijana Neupane Location: Chandranigahapur Chowk,
Rautahat
Source: Water Sampled By: Aalekh Bhattarai
(Chandranigahapur D.W.) Suman Basnet
Sampling Date/Time: | 2022/10/20 Test Performance Date: | 2022/10/31-2022/11/03
Receipt Date: 2022/10/23 Issued Date: 2022/11/04

Project Name:

Kamala Dhalkebar Patlaiya Road Upgradation Project

Parameters Results Unit NDWQS Method
Physical

Color 5 TCU 5(10) 2120 B. APHA 234 edition

Electrical Conductivity 410 uS/cm 1500 (max) | 2510 B. APHA 23 edition

pH 7.5 - 6.5-8.5 4500 H+ B. APHA 23rd edition

Taste and Odour Objecl\tli(())tnable i Objecljigflable i

Total Dissolved Solids 182 mg/L 1000 2540 C. APHA 23d edition

Total Suspended Solids 2 mg/L 2000 2540 D. APHA 23rd edition

Turbidity 0.15 NTU 5(15) 2130 B. APHA 234 edition

Chemical

Ammonia <0.02 mg/L 1.5 4500 NH3 F. APHA 23rd edition

Arsenic* <0.005 mg/L 0.05

Chloride 3.99 mg/L 250 4500-Cl- B. APHA 23rd edition

Iron <0.01 mg/L 0.3(3) 3500-Fe B. APHA 23rd edition

Nitrate 1.59 mg/L 50 4500 NOs" B. APHA 23rd edition

Total Alkalinity 86 mg/L - 2320 B. APHA 21* edition

Total Hardness 156 mg/L as CaCOs3 500 2340 C. APHA 23rd edition

Calcium 24.05 mg/L 200 3500-Ca D. APHA 23rd edition

Calcium Hardness 60 mg/L -

Analyzed and Checked By Authorized By

5/". Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.




Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743

SWAT/F/c/04 Tel: +977-01 4249480

Version no: 01 Email: swatlab2017@gmail.com

Issue no: 02 PO Box: 25752, Kathmandu, Nepal

Revision no: 03 Sisir Marga 11, Babarmahal, Kathmandu, Nepal
Effective date: 2021/08/01

Parameters Results Unit NDWQS Method
Magnesium 23.33 mg/L -
Magnesium Hardness 94 mg/L -
Residual Chlorine <0.04 mg/L 0.1-0.27%** 4500-C] B. APHA 234 edition
Sulphate 12.22 mg/L 250 4500-E. APHA 23rd edition
Manganese** <0.05 mg/L 0.2 3111B. APHA 23rd edition
Chromium™* <0.01 mg/L 0.05 3111B. APHA 23rd edition
Fluoride** <0.05 mg/L 0.5-1.5%** 4500 F-D. APHA 23rd edition
Microbiology
Eosin Methylene Blue Agar for
E. coli * 15 CFU/100 mL 0 Rapid Direct Count of E. coli
AJPH, 2011

NDWQS=National Drinking Water Quality Standard (2062)

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only
to the parameters tested of the samples provided/collected for analysis.

*These parameters are not within the scope of Nepal Standard

**These parameters are outsourced to another Laboratory.

**#These values show lower and upper limits

Remarks: Except for E. coli, all the observed values of other tested parameters are found to be within the
limit of NDWQS 2062.

Analyzed and Checked By Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.
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Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743
Tel: +977-01 4249480

Email: swatlab2017@gmail.com
PO Box: 25752, Kathmandu, Nepal

Sisir Marga 11, Babarmahal, Kathmandu, Nepal

Name of Client: CEG-CIAS-JV Lab Code 22/10-831 (f)
Collector: Shrijana Neupane Location: Lalbandi, Sarlahi
Source: Water (Lalbandi D.W.) Sampled By: Aalekh Bhattarai
Suman Basnet
Sampling Date/Time: | 2022/10/19 Test Performance Date: | 2022/10/31-2022/11/03
Receipt Date: 2022/10/23 Issued Date: 2022/11/04
Project Name: Kamala Dhalkebar Patlaiya Road Upgradation Project

Parameters Results Unit NDWQS Method
Physical
Color 0 TCU 5(10) 2120 B. APHA 23rd edition
Electrical Conductivity 180 uS/cm 1500 (max) | 2510 B. APHA 23rd edition
pH 6.9 - 6.5-8.5 4500 H+ B. APHA 23rd edition
Taste and Odour Objeclji(;tnable i Objecl‘ji(());able i
Total Dissolved Solids 160 mg/L 1000 2540 C. APHA 23rd edition
Total Suspended Solids 2 mg/L 2000 2540 D. APHA 23rd edition
Turbidity <0.1 NTU 5(15) 2130 B. APHA 23 edition
Chemical
Ammonia 0.03 mg/L 1.5 4500 NH3 F. APHA 23rd edition
Arsenic* <0.005 mg/L 0.05
Chloride 3.99 mg/L 250 4500-Cl- B. APHA 23rd edition
Iron 0.07 mg/L 0.3 (3) 3500-Fe B. APHA 23rd edition
Nitrate 1.24 mg/L 50 4500 NO3- B. APHA 23rd edition
Total Alkalinity 100 mg/L - 2320 B. APHA 21* edition
Total Hardness 66 mg/L as CaCOs3 500 2340 C. APHA 23rd edition
Calcium 19.24 mg/L 200 3500-Ca D. APHA 23rd edition
Calcium Hardness 48 mg/L - -
Magnesium 4.37 mg/L - -
Analyzed and Checked By Authorized By

Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.




Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743

SWAT/F/c/04 Tel: +977-01 4249480

Version no: 01 Email: swatlab2017@gmail.com

Issue no: 02 PO Box: 25752, Kathmandu, Nepal

Revision no: 03 Sisir Marga 11, Babarmahal, Kathmandu, Nepal
Effective date: 2021/08/01

Parameters Results Unit NDWQS Method
Magnesium Hardness 16 mg/L - -
Residual Chlorine <0.04 mg/L 0.1-0.2%** 4500-Cl B. APHA 23rd edition
Sulphate 4.26 mg/L 250 4500-E. APHA 23rd edition
Manganese** <0.05 mg/L 0.2 3111B. APHA 23rd edition
Chromium** <0.01 mg/L 0.05 3111B. APHA 23rd edition
Fluoride** <0.05 mg/L 0.5-1.5%** 4500 F-D. APHA 23rd edition
Microbiology
Eosin Methylene Blue Agar for
E. coli * 3 CFU/100 mL 0 Rapid Direct Count of E. coli
AJPH, 2011

NDWQS=National Drinking Water Quality Standard (2062)

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only
to the parameters tested of the samples provided/collected for analysis.

*These parameters are not within the scope of Nepal Standard

**These parameters are outsourced to another Laboratory.

**#These values show lower and upper limits

Remarks: Except for E. coli, all the observed values of other tested parameters are found to be within the
limit of NDWQS 2062.

Analyzed and Checked By Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.
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WATER ANALYSIS REPORT
Name of Client: CEG-CIAS-JV Lab Code: 22/10-831 (g)
Collector: Shrijana Neupane Location: Sarlahi
Source: Water (Bagmati River Sampled By: Aalekh Bhattarai
Surface Water) Suman Basnet
Sampling Date/Time: | 2022/10/20 Test Performance Date: | 2022/10/31-2022/11/03
Receipt Date: 2022/10/23 Issued Date: 2022/11/04
Project Name: Kamala Dhalkebar Patlaiya Road Upgradation Project
Parameters Results Unit NDWQS Method
Physical
Appearance Clear - Clear -
Temperature 19 °C 20-25 2550 B. APHA 23rd edition
Color 10 TCU 5(10) 2120 B. APHA 234 edition
Electrical Conductivity 250 uS/cm 1500 (max) | 2510 B. APHA 23rd edition
pH 7.6 - 6.5-8.5 4500 H+ B. APHA 23rd edition
Dissolved Oxygen 7.8 mg/L - 4500-0 B. APHA 23rd edition
Taste and Odour Objecljc]i(z)tnable i Objecl‘ji(());able i
Total Dissolved Solids 160 mg/L 1000 2540 C. APHA 23rd edition
Total Suspended Solids 74 mg/L 2000 2540 D. APHA 23rd edition
Turbidity 0.43 NTU 5 (15) 2130 B. APHA 234 edition
Chemical
Ammonia 0.05 mg/L 1.5 4500 NH3 F. APHA 23rd edition
Biological Oxygen Demand 11.6 mg/L 2-500 5210 B. APHA 23rd edition
Chloride 9.99 mg/L 250 4500-Cl- B. APHA 23rd edition
Iron <0.01 mg/L 0.3 (3) 3500-Fe B. APHA 23rd edition
Nitrate 10.19 mg/L 50 4500 NO3 B. APHA 23rd edition
Total Alkalinity 154 mg/L - 2320 B. APHA 21* edition
Total Hardness 38 mg/L as CaCOs3 500 2340 C. APHA 23rd edition
Analyzed and Checked By Authorized By
. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.




Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743

SWAT/F/c/04 Tel: +977-01 4249480

Version no: 01 Email: swatlab2017@gmail.com

Issue no: 02 PO Box: 25752, Kathmandu, Nepal

Revision no: 03 Sisir Marga 11, Babarmahal, Kathmandu, Nepal

Effective date: 2021/08/01

Parameters Results Unit NDWQS Method
Calcium 30.46 mg/L 200 3500-D. APHA 23rd edition
Residual Chlorine <0.04 mg/L 0.1-0.2%** 4500-B. APHA 23d edition
Phosphate 0.17 mg/L 3 4500-E.APHA 23rd edition
Manganese** <0.05 mg/L 0.2 3111-B. APHA 234 edition
Chromium** <0.01 mg/L 0.05 3111-B. APHA 23rd edition
Fluoride** <0.05 mg/L 0.5-1.5%** 4500 F-D. APHA 23rd edition

Microbiology
9222 B. Standard Total Coliform
Total Coliform* 0 CFU/100 mL 0 Membrane Filter Procedure,
APHA 23rd edition

NDWQS=National Drinking Water Quality Standard (2062)

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only
to the parameters tested of the samples provided/collected for analysis.

*These parameters are not within the scope of Nepal Standard

**These parameters are outsourced to another Laboratory.

***These values show lower and upper limits

Remarks: Except for Color, all the observed values of other tested parameters are found to be within the
limit of NDWQS 2062.

Analyzed and Checked By Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.
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WATER ANALVSIS REPORT

Name of Client: CEG-CIAS-JV Lab Code: 22/10-831 (h)
Collector: Shrijana Neupane Location: Sarlahi
Source: Water (Bagmati Sichai Sampled By: Aalekh Bhattarai
D.W.) Suman Basnet
Sampling Date/Time: | 2022/10/20 Test Performance Date: | 2022/10/31-2022/11/03
Receipt Date: 2022/10/23 Issued Date: 2022/11/04

Project Name:

Kamala Dhalkebar Patlaiya Road Upgradation Project

Parameters Results Unit NDWQS Method
Physical

Color 0 TCU 5(10) 2120 B. APHA 23rd edition

Electrical Conductivity 360 uS/cm 1500 (max) | 2510 B. APHA 23rd edition

pH 7.8 - 6.5-8.5 4500 H+ B. APHA 23rd edition

Taste and Odour Objeclji%tnable i Objecl‘jigflable i

Total Dissolved Solids 216 mg/L 1000 2540 C. APHA 234 edition

Total Suspended Solids 4 mg/L 2000 2540 D. APHA 23 edition

Turbidity 0.27 NTU 5(15) 2130 B. APHA 23rd edition

Chemical

Ammonia <0.02 mg/L 1.5 4500 NH3 F. APHA 23rd edition

Arsenic* <0.005 mg/L 0.05

Chloride 8.99 mg/L 250 4500-Cl- B. APHA 23rd edition

Iron <0.01 mg/L 0.3 (3) 3500-Fe B. APHA 23rd edition

Nitrate 7.16 mg/L 50 4500 NO3" B. APHA 23rd edition

Total Alkalinity 154 mg/L - 2320 B. APHA 21* edition

Total Hardness 182 mg/L as CaCOs 500 2340 C. APHA 23rd edition

Calcium 48.09 mg/L 200 3500-Ca D. APHA 23rd edition

Calcium Hardness 120 mg/L - -

Magnesium 15.06 mg/L - -

Analyzed and Checked By Authorized By

. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.
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Issue no: 02 PO Box: 25752, Kathmandu, Nepal

Revision no: 03 Sisir Marga 11, Babarmahal, Kathmandu, Nepal

Effective date: 2021/08/01

SWAT/F/C/04
Version no: 01

Parameters Results Unit NDWQS Method
Magnesium Hardness 61 mg/L - -
Residual Chlorine <0.04 mg/L 0.1-0.2%** 4500-Cl B. APHA 23rd edition
Sulphate 10.87 mg/L 250 4500-E. APHA 23rd edition
Manganese** <0.05 mg/L 0.2 3111B. APHA 23rd edition
Chromium** <0.01 mg/L 0.05 3111B. APHA 23rd edition
Fluoride** <0.05 mg/L 0.5-1.5%** 4500 F-D. APHA 23rd edition
Microbiology
Eosin Methylene Blue Agar for
E. coli * 0 CFU/100 mL 0 Rapid Direct Count of E. coli
AJPH, 2011

NDWQS=National Drinking Water Quality Standard (2062)

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only
to the parameters tested of the samples provided/collected for analysis.

*These parameters are not within the scope of Nepal Standard

**These parameters are outsourced to another Laboratory.

**#These values show lower and upper limits

Remarks: All the observed values of tested parameters are found to be within the limit of NDWQS 2062.

Analyzed and Checked By Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.
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WATER ANALYSIS REPORT
Name of Client: CEG-CIAS-JV Lab Code: 22/10-831 (i)
Collector: Shrijana Neupane Location: Bara
Source: Water (Nijgad D.W.) Sampled By: Aalekh Bhattarai
Suman Basnet
Sampling Date/Time: | 2022/10/20 Test Performance Date: | 2022/10/31-2022/11/03
Receipt Date: 2022/10/23 Issued Date: 2022/11/04

Project Name:

Kamala Dhalkebar Patlaiya Road Upgradation Project

Parameters Results Unit NDWQS Method
Physical

Color 5 TCU 5(10) 2120 B. APHA 23rd edition

Electrical Conductivity 280 uS/cm 1500 (max) | 2510 B. APHA 23rd edition

pH 7.6 - 6.5-8.5 4500 H+ B. APHA 23rd edition

Taste and Odour Objeclji%tnable i Objecl‘jigflable i

Total Dissolved Solids 170 mg/L 1000 2540 C. APHA 234 edition

Total Suspended Solids 8 mg/L 2000 2540 D. APHA 23 edition

Turbidity <0.1 NTU 5(15) 2130 B. APHA 23rd edition

Chemical

Ammonia <0.02 mg/L 1.5 4500 NH3 F. APHA 23rd edition

Arsenic* <0.005 mg/L 0.05

Chloride 4.99 mg/L 250 4500-Cl- B. APHA 23rd edition

Iron <0.01 mg/L 0.3 (3) 3500-Fe B. APHA 23rd edition

Nitrate 1.99 mg/L 50 4500 NO3" B. APHA 23rd edition

Total Alkalinity 138 mg/L - 2320 B. APHA 21* edition

Total Hardness 124 mg/L as CaCOs 500 2340 C. APHA 23rd edition

Calcium 40.08 mg/L 200 3500-Ca D. APHA 23rd edition

Calcium Hardness 100 mg/L - -

Magnesium 5.83 mg/L - -

Analyzed and Checked By Authorized By

. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.




Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743

SWAT/F/c/04 Tel: +977-01 4249480

Version no: 01 Email: swatlab2017@gmail.com

Issue no: 02 PO Box: 25752, Kathmandu, Nepal

Revision no: 03 Sisir Marga 11, Babarmahal, Kathmandu, Nepal
Effective date: 2021/08/01

Parameters Results Unit NDWQS Method
Magnesium Hardness 23 mg/L - -
Residual Chlorine <0.04 mg/L 0.1-0.2%** 4500-Cl B. APHA 23rd edition
Sulphate 8.62 mg/L 250 4500-E. APHA 23rd edition
Manganese** <0.05 mg/L 0.2 3111B. APHA 23rd edition
Chromium** <0.01 mg/L 0.05 3111B. APHA 23rd edition
Fluoride** <0.05 mg/L 0.5-1.5%** 4500 F-D. APHA 23rd edition
Microbiology
Eosin Methylene Blue Agar for
E. coli * 2 CFU/100 mL 0 Rapid Direct Count of E. coli
AJPH, 2011

NDWQS=National Drinking Water Quality Standard (2062)

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only
to the parameters tested of the samples provided/collected for analysis.

*These parameters are not within the scope of Nepal Standard

**These parameters are outsourced to another Laboratory.

**#These values show lower and upper limits

Remarks: Except for E. coli, all the observed values of other tested parameters are found to be within the
limit of NDWQS 2062.

Analyzed and Checked By Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.
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Soil Water and Air Testing Labaratories Pvt. Ltd.

VAT No: 605928743
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Email: swatlab2017@gmail.com
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WATER ANALYS IS REPORT
Name of Client: CEG-CIAS-JV Lab Code: 22/10-831 (j)
Collector: Shrijana Neupane Location: Chandranigahapur, Rautahat
Source: Water (Wetland Surface Sampled By: Aalekh Bhattarai
Water) Suman Basnet
Sampling Date/Time: | 2022/10/20 Test Performance 2022/10/31-2022/11/03
Date:

Receipt Date: 2022/10/23 Issued Date: 2022/11/04
Project Name: Kamala Dhalkebar Patlaiya Road Upgradation Project

Parameters Results Unit NDWQS Method
Physical
Appearance Clear - Clear -
Temperature 20.7 °C 20-25 2550 B. APHA 23rd edition
Color 15 TCU 5(10) 2120 B. APHA 234 edition
Electrical Conductivity 540 uS/cm 1500 (max) | 2510 B. APHA 23rd edition
pH 7.7 - 6.5-8.5 4500 H+ B. APHA 23rd edition
Dissolved Oxygen 8.0 mg/L - 4500-0 B. APHA 23rd edition
Taste and Odour Objecl\tli(())tnable i Objecl:i(());able i
Total Dissolved Solids 266 mg/L 1000 2540 C. APHA 23rd edition
Total Suspended Solids 10 mg/L 2000 2540 D. APHA 234 edition
Turbidity 7.11 NTU 5 (15) 2130 B. APHA 234 edition
Chemical

Ammonia 0.05 mg/L 1.5 4500 NH3 F. APHA 23rd edition
Biological Oxygen Demand 8.6 mg/L 2-500 5210 B. APHA 23rd edition
Chloride 2.99 mg/L 250 4500-Cl- B. APHA 23rd edition
Iron <0.01 mg/L 0.3(3) 3500-Fe B. APHA 23rd edition
Nitrate <0.04 mg/L 50 4500 NOs- B. APHA 23rd edition
Total Alkalinity 282 mg/L - 2320 B. APHA 21* edition

Analyzed and Checked By Authorized By

5/". Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.




Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743

SWAT/F/c/04 Tel: +977-01 4249480

Version no: 01 Email: swatlab2017@gmail.com

Issue no: 02 PO Box: 25752, Kathmandu, Nepal

Revision no: 03 Sisir Marga 11, Babarmahal, Kathmandu, Nepal
Effective date: 2021/08/01

Parameters Results Unit NDWQS Method
Total Hardness 160 mg/L as CaCOs3 500 2340 C. APHA 23rd edition
Calcium 12.82 mg/L 200 3500-D. APHA 23rd edition
Residual Chlorine <0.04 mg/L 0.1-0.2%** 4500-B. APHA 23d edition
Phosphate <0.02 mg/L 3 4500-E.APHA 23rd edition
Manganese** <0.05 mg/L 0.2 3111-B. APHA 23rd edition
Chromium™* <0.01 mg/L 0.05 3111-B. APHA 234 edition
Fluoride** <0.05 mg/L 0.5-1.5%** 4500 F-D. APHA 23rd edition
Microbiology
9222 B. Standard Total Coliform
Total Coliform* 28 CFU/100 mL 0 Membrane Filter Procedure,
APHA 23rd edition

NDWQS=National Drinking Water Quality Standard (2062)

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only
to the parameters tested of the samples provided/collected for analysis.

*These parameters are not within the scope of Nepal Standard

**These parameters are outsourced to another Laboratory.

***These values show lower and upper limits

Remarks:

Except for Color, Turbidity, and Total Coliform, all the observed values of other tested parameters are
found to be within the limit of NDWQS 2062

Analyzed and Checked By Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.
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WATER ANATLYSIS REPORT
Name of Client: CEG-CIAS-JV Lab Code: 22/10-831 (k)
Collector: Shrijana Neupane Location: Chandranigahapur,
Rautahat
Source: Water (Pond Surface Sampled By: Aalekh Bhattarai
Water) Suman Basnet
Sampling Date/Time: | 2022/10/20 Test Performance Date: | 2022/10/31-2022/11/03
Receipt Date: 2022/10/23 Issued Date: 2022/11/04
Project Name: Kamala Dhalkebar Patlaiya Road Upgradation Project
Parameters Results Unit NDWQS Method
Physical
Appearance Clear - Clear -
Temperature 22.2 °C 20-25 2550 B. APHA 23rd edition
Color 15 TCU 5(10) 2120 B. APHA 23rd edition
Electrical Conductivity 30 uS/cm 1500 (max) | 2510 B. APHA 23rd edition
pH 7.8 - 6.5-8.5 4500 H+ B. APHA 23rd edition
Dissolved Oxygen 7.3 mg/L - 4500-0 B. APHA 23rd edition
Not Not
Taste and Odour Objectionable i Objectionable | -
Total Dissolved Solids 10 mg/L 1000 2540 C. APHA 23rd edition
Total Suspended Solids 4 mg/L 2000 2540 D. APHA 23rd edition
Turbidity 4.71 NTU 5(15) 2130 B. APHA 23rd edition
Chemical
Ammonia 0.09 mg/L 1.5 4500 NH3 F. APHA 23rd edition
Biological Oxygen Demand 11.2 mg/L 2-500 5210 B. APHA 23rd edition
Chloride 14.99 mg/L 250 4500-Cl- B. APHA 23rd edition
Iron 0.05 mg/L 0.3(3) 3500-Fe B. APHA 23rd edition
Nitrate <0.04 mg/L 50 4500 NOs" B. APHA 23rd edition
Total Alkalinity 2 mg/L - 2320 B. APHA 21* edition
|'l 4 = 1%
- T
Analyzed and Checked By \ Authorized By
5/ Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.




Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743

SWAT/F/c/04 Tel: +977-01 4249480

Version no: 01 Email: swatlab2017@gmail.com

Issue no: 02 PO Box: 25752, Kathmandu, Nepal

Revision no: 03 Sisir Marga 11, Babarmahal, Kathmandu, Nepal

Effective date: 2021/08/01

Parameters Results Unit NDWQS Method
Total Hardness <1 mg/L as CaCOs 500 2340 C. APHA 23rd edition
Calcium <1 mg/L 200 3500-D. APHA 23rd edition
Residual Chlorine <0.04 mg/L 0.1-0.2%** 4500-B. APHA 23d edition
Phosphate <0.02 mg/L 3 4500-E.APHA 23rd edition
Manganese** <0.05 mg/L 0.2 3111-B. APHA 23rd edition
Chromium™* <0.01 mg/L 0.05 3111-B. APHA 234 edition
Fluoride** <0.05 mg/L 0.5-1.5%** 4500 F-D. APHA 23rd edition
Microbiology
9222 B. Standard Total Coliform
Total Coliform* 2 CFU/100 mL 0 Membrane Filter Procedure,
APHA 23rd edition

NDWQS=National Drinking Water Quality Standard (2062)

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only
to the parameters tested of the samples provided/collected for analysis.

*These parameters are not within the scope of Nepal Standard

**These parameters are outsourced to another Laboratory.

***These values show lower and upper limits

Remarks:

Except for Color and Total Coliform, all the observed values of other tested parameters are found to be
within the limit of NDWQS 2062

Analyzed and Checked By Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.
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WATER ANATYSIS REPORT
Name of Client: CEG-CIAS-JV Lab Code: 22/10-831 (1)
Collector: Shrijana Neupane Location: Bara
Source: Water (Bakaiya Khola Sampled By: Aalekh Bhattarai
Surface Water) Suman Basnet
Sampling Date/Time: | 2022/10/20 Test Performance Date: | 2022/10/31-2022/11/03
Receipt Date: 2022/10/23 Issued Date: 2022/11/04
Project Name: Kamala Dhalkebar Patlaiya Road Upgradation Project
Parameters Results Unit NDWQS Method
Physical
Appearance Clear - Clear -
Temperature 21 °C 20-25 2550 B. APHA 23rd edition
Color 5 TCU 5(10) 2120 B. APHA 234 edition
Electrical Conductivity 230 uS/cm 1500 (max) | 2510 B. APHA 23rd edition
pH 8.1 - 6.5-8.5 4500 H+ B. APHA 23rd edition
Dissolved Oxygen 6.8 mg/L - 4500-0 B. APHA 23rd edition
Not Not
Taste and Odour Objectionable i Objectionable | -
Total Dissolved Solids 66 mg/L 1000 2540 C. APHA 23rd edition
Total Suspended Solids 6 mg/L 2000 2540 D. APHA 23rd edition
Turbidity 6.38 NTU 5 (15) 2130 B. APHA 234 edition
Chemical
Ammonia <0.02 mg/L 1.5 4500 NH3 F. APHA 23rd edition
Biological Oxygen Demand 10.2 mg/L 2-500 5210 B. APHA 23rd edition
Chloride 1.99 mg/L 250 4500-Cl- B. APHA 23rd edition
Iron <0.01 mg/L 0.3 (3) 3500-Fe B. APHA 23rd edition
Nitrate <0.04 mg/L 50 4500 NO3 B. APHA 23rd edition
Total Alkalinity 138 mg/L - 2320 B. APHA 21* edition
Total Hardness 128 mg/L as CaCOs3 500 2340 C. APHA 23rd edition
|'l 4 = 1%
= T
Analyzed and Checked By Authorized By
. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.




Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743

SWAT/F/c/04 Tel: +977-01 4249480

Version no: 01 Email: swatlab2017@gmail.com

Issue no: 02 PO Box: 25752, Kathmandu, Nepal

Revision no: 03 Sisir Marga 11, Babarmahal, Kathmandu, Nepal

Effective date: 2021/08/01

Parameters Results Unit NDWQS Method
Calcium 32.06 mg/L 200 3500-D. APHA 23rd edition
Residual Chlorine <0.04 mg/L 0.1-0.2%** 4500-B. APHA 23d edition
Phosphate 0.13 mg/L 3 4500-E.APHA 23rd edition
Manganese** <0.05 mg/L 0.2 3111-B. APHA 234 edition
Chromium** <0.01 mg/L 0.05 3111-B. APHA 23rd edition
Fluoride** <0.05 mg/L 0.5-1.5%** 4500 F-D. APHA 23rd edition

Microbiology
9222 B. Standard Total Coliform
Total Coliform* 38 CFU/100 mL 0 Membrane Filter Procedure,
APHA 23rd edition

NDWQS=National Drinking Water Quality Standard (2062)

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only
to the parameters tested of the samples provided/collected for analysis.

*These parameters are not within the scope of Nepal Standard

**These parameters are outsourced to another Laboratory.

***These values show lower and upper limits

Remarks:

Except for Turbidity, and Total Coliform, all the observed values of other tested parameters are found to
be within the limit of NDWQS 2062.

Analyzed and Checked By Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.
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WATER ANALYSIS REPORT

Name of Client: CEG-CIAS-JV Lab Code: 22/10-831 (m)
Collector: Shrijana Neupane Location: Bara
Source: Water (Patlaiya D.W.) Sampled By: Aalekh Bhattarai
Suman Basnet
Sampling Date/Time: | 2022/10/21 Test Performance Date: | 2022/10/31-2022/11/03
Receipt Date: 2022/10/23 Issued Date: 2022/11/04

Project Name:

Kamala Dhalkebar Patlaiya Road Upgradation Project

Parameters Results Unit NDWQS Method
Physical

Color 10 TCU 5(10) 2120 B. APHA 23rd edition

Electrical Conductivity 130 uS/cm 1500 (max) | 2510 B. APHA 23rd edition

pH 6.9 - 6.5-8.5 4500 H+ B. APHA 23rd edition

Taste and Odour Objeclfi%tnable i Objecl'jigglable i

Total Dissolved Solids 82 mg/L 1000 2540 C. APHA 23rd edition

Total Suspended Solids 8 mg/L 2000 2540 D. APHA 23d edition

Turbidity <0.1 NTU 5(15) 2130 B. APHA 23rd edition

Chemical

Ammonia 0.03 mg/L 1.5 4500 NH3 F. APHA 23rd edition

Arsenic* <0.005 mg/L 0.05

Chloride 4.99 mg/L 250 4500-Cl- B. APHA 23rd edition

Iron 0.21 mg/L 0.3 (3) 3500-Fe B. APHA 23rd edition

Nitrate 0.56 mg/L 50 4500 NO3- B. APHA 23rd edition

Total Alkalinity 68 mg/L - 2320 B. APHA 21* edition

Total Hardness 86 mg/L as CaCOs3 500 2340 C. APHA 23rd edition

Calcium 19.23 mg/L 200 3500-Ca D. APHA 23rd edition

Calcium Hardness 48 mg/L -

Magnesium 9.23 mg/L -

Analyzed and Checked By Authorized By

. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.




Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743

Tel: +977-01 4249480

Email: swatlab2017@gmail.com

Issue no: 02 PO Box: 25752, Kathmandu, Nepal

Revision no: 03 Sisir Marga 11, Babarmahal, Kathmandu, Nepal

Effective date: 2021/08/01

SWAT/F/C/04
Version no: 01

Parameters Results Unit NDWQS Method
Magnesium Hardness 47 mg/L -
Residual Chlorine <0.04 mg/L 0.1-0.2%** 4500-Cl B. APHA 23rd edition
Sulphate 0.6 mg/L 250 4500-E. APHA 23rd edition
Manganese** <0.05 mg/L 0.2 3111B. APHA 23rd edition
Chromium** <0.01 mg/L 0.05 3111B. APHA 23rd edition
Fluoride** <0.05 mg/L 0.5-1.5%** 4500 F-D. APHA 23rd edition
Microbiology
Eosin Methylene Blue Agar for
E. coli * 0 CFU/100 mL 0 Rapid Direct Count of E. coli
AJPH, 2011

NDWQS=National Drinking Water Quality Standard (2062)

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only
to the parameters tested of the samples provided/collected for analysis.

*These parameters are not within the scope of Nepal Standard

**These parameters are outsourced to another Laboratory.

**#These values show lower and upper limits

Remarks: Except for Color, all the observed values of other tested parameters are found to be within the
limit of NDWQS 2062.

Analyzed and Checked By Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.
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SOIL ANAL¥SISREPORT
Name of the Client: CEG-CIAS-]V Lab Code: 22/10-831(0)
Collection By: Shrijana Neupane Location: Near Kamala Khola
Source: Soil Sample (S1) Sampled By: Aalekh Bhattarai
Suman Basnet
Sampling Date: 2022/10/19 Test Performance | 2022/10/31-2022/11/04
Date:
Receipt Date: 2022/10/23 Issued Date: 2022/11/04
Project Name: Kamala Dhalkebar Patlaiya Road Upgradation Project

S.N. Parameters Results Unit

1 pH 5.72 -

2. Moisture Content 11.85 %

3. Soil Organic Matter 6.2 %

4. Total Kjeldahl Nitrogen 0.17 %

5. Available Phosphorus 71.22 mg/kg

6. Total Potassium 1309.23 mg/kg

7. Sodium 71.23 mg/kg
8. Oil and Grease 0.09 %

Analyzed and Checked By

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only to
the parameters tested of the samples provided/collected for analysis. Statements of conformity have been made
without taking Measurement Uncertainty into account except when specifically requested by the customer.
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Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.
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SOIL ANAL¥SISREPORT
Name of the Client: CEG-CIAS-]V Lab Code: 22/10-831(p)
Collection By: Shrijana Neupane Location: Bardibas,Mahottari
Source: Soil Sample (S2) Sampled By: Aalekh Bhattarai
Suman Basnet
Sampling Date: 2022/10/19 Test Performance | 2022/10/31-2022/11/04
Date:
Receipt Date: 2022/10/23 Issued Date: 2022/11/04

Project Name:

Kamala Dhalkebar Patlaiya Road Upgradation Project

S.N. Parameters Results Unit

1 pH 5.21 -

2. Moisture Content 3.62 %

3. Soil Organic Matter 2.21 %

4. Total Kjeldahl Nitrogen 0.18 %

5. Available Phosphorus 11.03 mg/kg

6. Total Potassium 1802.3 mg/kg

7. Sodium 55.21 mg/kg

8. Oil and Grease 0.10 %

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only to
the parameters tested of the samples provided/collected for analysis. Statements of conformity have been made

without taking Measurement Uncertainty into account except when specifically requested by the customer.

Analyzed and Checked By

‘_‘_/] r‘|“(‘ A

Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.
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SOIL ANAL¥SISREPORT
Name of the Client: CEG-CIAS-]V Lab Code: 22/10-831(a)
Collection By: Shrijana Neupane Location: Ganeshmaan Charnath M.-
07, Dhanusha
Source: Soil Sample (Raniganj Sampled By: Aalekh Bhattarai
S3) Suman Basnet
Sampling Date: 2022/10/19 Test Performance | 2022/10/31-2022/11/04
Date:
Receipt Date: 2022/10/23 Issued Date: 2022/11/04
Project Name: Kamala Dhalkebar Patlaiya Road Upgradation Project

S.N. Parameters Results Unit

1 pH 5.6 -

2. Moisture Content 12.04 %

3. Soil Organic Matter 3.4 %

4. Total Kjeldahl Nitrogen 0.15 %

5. Available Phosphorus 29.75 mg/kg

6. Total Potassium 1718.2 mg/kg

7. Sodium 86.1 mg/kg

8. Oil and Grease 0.11 %

Analyzed and Checked By

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only to
the parameters tested of the samples provided/collected for analysis. Statements of conformity have been made
without taking Measurement Uncertainty into account except when specifically requested by the customer.

p—

r‘|“(‘ A

Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.



SWAT/F/C/04
Version no: 01
Issue no: 02

Revision no: 03

Effective date: 2021/08/01 &
i
z

Soil Water and Air Testing Labaratories Pvt. Ltd.
VAT No: 605928743
Tel: +977-01 4249480

Email: swatlab2017@gmail.com
PO Box: 25752, Kathmandu, Nepal

o AL Cr.dkh
%

Sisir Marga 11, Babarmahal, Kathmandu, Nepal

%,
¥ -mt\\"r'

% @
oc':'wltod o°

SOIL ANAL¥SISREPORT
Name of the Client: CEG-CIAS-]V Lab Code: 22/10-831(q)
Collection By: Shrijana Neupane Location: Bagmati Saptari
Source: Soil Sample (S4) Sampled By: Aalekh Bhattarai
Suman Basnet
Sampling Date: 2022/10/19 Test Performance | 2022/10/31-2022/11/04
Date:
Receipt Date: 2022/10/23 Issued Date: 2022/11/04
Project Name: Kamala Dhalkebar Patlaiya Road Upgradation Project

S.N. Parameters Results Unit

1 pH 6.72 -

2. Moisture Content 19.18 %

3. Soil Organic Matter 5.21 %

4. Total Kjeldahl Nitrogen 0.21 %

5. Available Phosphorus 20.76 mg/kg

6. Total Potassium 1725.21 mg/kg

7. Sodium 96.47 mg/kg

8. Oil and Grease 0.08 %

Analyzed and Checked By

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only to
the parameters tested of the samples provided/collected for analysis. Statements of conformity have been made
without taking Measurement Uncertainty into account except when specifically requested by the customer.
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Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.
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SOIL ANATYSIS REPORT

Name of the Client: CEG-CIAS-]V Lab Code: 22/10-831(r)
Collection By: Shrijana Neupane Location: Nijgad, Bara
Source: Soil Sample (S5) Sampled By: Aalekh Bhattarai
Suman Basnet
Sampling Date: 2022/10/20 Test Performance | 2022/10/31-2022/11/04
Date:
Receipt Date: 2022/10/23 Issued Date: 2022/11/04
Project Name: Kamala Dhalkebar Patlaiya Road Upgradation Project

S.N. Parameters Results Unit

1 pH 6.48 -

2. Moisture Content 13.23 %

3. Soil Organic Matter 5.21 %

4. Total Kjeldahl Nitrogen 0.19 %

5. Available Phosphorus 75.65 mg/kg

6. Total Potassium 2171.66 mg/kg
7. Sodium 85.62 mg/kg
8. Oil and Grease 0.08 %

Analyzed and Checked By

Note: The integrity of the sample and results are dependent on the quality of sampling. The results refer only to
the parameters tested of the samples provided/collected for analysis. Statements of conformity have been made
without taking Measurement Uncertainty into account except when specifically requested by the customer.
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Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without opproval of the laboratory.




Annexure 4.5: Species wise number of Tree Inventory



Number of Poles and Trees to be affected

Name of Nos to be Name of Nos to be Name of Nos to be
S.N | Tree felled S.N | Tree felled S.N | Tree felled
1 | Amala 12 | 37 | Galka 33 | 73 | Kutmero 1
2 | Amaro 13 | 38 | Gayo 2 | 74 | Kyamuna 804
3 | Amba 5| 39 | Gulayo 9| 75| Litchi 17
4 | Ashare 231 40 | Gulmohar 48 | 76 | Maidal kada 1
5 | Ashoka 69 | 41 | Gutel 20 | 77 | Mango 276
6 | Asna 1746 | 42 | Hade 278 | 78 | Nalsuna 209
7 | Atare 8 | 43 | Haldu 71 | 79 | Neem 59
8 | Aule 346 | 44 | Halude 18 | 80 | Padke 627
9 | Badar 29 | 45 | Harro 27 | 81 | Padke siris 3
10 | Badkaule 37| 46 | Ipilipil 21 | 82 | Parijat 9
11 | Bakaino 55| 47 | Jamun 152 | 83 | Peepal 182
12 | Ban Peepal 26 | 48 | Jhingad 11 | 84 | Phalame 9
13 | Banjhi 3003 | 49 | Kadam 100 | 85 | Pithari 468
14 | Bar 62 | 50 | Kade 3| 86 | Pyari 642
15 | Barro 330 | 51 | Kadipatta 3 | 87 | Rajbrikshya 95
Rubber

16 | Bayer 13 | 52 | Kalikath 234 | 88 | plant
17 | Bel 66 | 53 | Kalkiphool 1 | 89 | Rudrakshya 2
18 | Bhalayo 202 | 54 | Kalo sirish 4| 90 | Sadhan 16
19 | Bhalukath 5| 55| Kapashi 145 | 91 | Sahijan 8
20 | Bhellar 126 | 56 | Kapoor 2| 92| Saj 18
21 | Bhimal 2 | 57 | Kapra 1| 93| Sal 7060
22 | Bhorla 170 | 58 | Karanta 5] 94| Salla 1
23 | Bhurkul 14| 59 | Karma 167 | 95 | Sami 31
24 | Bijaya Sal 1| 60| Karma 1| 96 | Sapota 366

Birendra

25 | phool 3| 61 | Kasambar 28 | 97 | Sarifa 16
26 | Bohari 1 62 | Katahar 14 | 98 | Satisal 180
27 | Botdhairo 489 | 63 | Katus 1| 99 | Seto Babul 1
28 | Chamre 134 | 64 | Khair 148 | 100 | Seto siris 8
29 | Chhatiwan 36 | 65 | Khale 2 | 101 | Simal 132
30 | Chilaune 8 | 66 | Khamari 1 | 102 | Sindure 3894
31 | Dabdabe 66 | 67 | Khasru 30 | 103 | Siris 58
32 | Datrung 628 | 68 | khirra 6 | 104 | Sissoo 348
33 | Deri 22 | 69 | Khirro 201 | 105 | Tatari 46
34 | Dhaap 8 | 70 | Kimbu 4| 106 | Teak 500
35 | Dudhe 204 | 71 | Kumbhi 28 | 107 | Tejpatta 1
36 | Eucalyptus 1950 | 72 | Kusum 89 | 108 | Udal 3
Total 28120




Annexure 4.6: Quadrate Sample Analysis of Vegetation



Side and Distance

Coordinates

Quadrat No. from CL X y Trees Species | Hight | Diameter | Quality | Herbs/ Shrubs Samplings

Khair 16 109 A Siru
1 Right : 200 Mtrs 414121(2973260 Khair 17 107 A
Khair 14 113 A

Sal 21 132 A Siru

. Sal 19 98 A Kush

2 Right : 500 Mitrs Sal 21 | 112 A Banmara

402579(2978101 Sal 21 99 A

Hade 14 100 A Siru
3 Left : 500 Mtrs 3884212985909 Hade 16 95 A

Haldu 11 94 C Banmara

4 Right : 200 Mtrs | 3876402986871 J:Z:JL ii 19047 BC
Pyari 12 100 B
Sal 14 120 A
Bhalayo 96 102 B
5 Left : 200 Mtrs 386485(2986826 ASna 18 145 A
Sal 17 115 A
Khair 11 94 A
6 Right : 100 Mtrs 3857642987489 Pyari 9 03 C
Asna 12 94 B
khiro 16 107 C
7 Left : 200 Mtrs 383599(2987312 Kusum 12 102 C
Datringo 12 93 C
8 Right : 500 Mtrs 382718 29879 Sindure 9 112 C
Datringo 13 96 C
Amaro 13 111 B
9 Leftside : (200 Mtrs) |381635(2987449| Botdhamero | 15 93 B
Botdhamero | 16 94 C
khiro 16 129 C
. . Pyari 8 98 B
10 Rightside : (200 Mtrs) | 370935| 2987670 Pyar 1 % B
Kusum 11 109 B
Eucalyphis 17 97 A
Eucalyphis 16 95 A
11 left side : (500 Mtrs) [370930|2989190( Eucalyphis 17 95 A
Eucalyphis 17 94 A
Eucalyphis 17 96 A
Eucalyphis | 15 94 A
Eucalyphis 17 96 A
12 left side : (500 Mtrs) |374277|2988655| Eucalyphis | 17 95 A
Eucalyphis 17 57 A
Eucalyphis 16 94 A
Kalikath 8 94 C
13 Right side : (200 Mtrs)|373196|2989687 Sindure 12 94 C
Sal 11 148 A
Kusum 14 107 B
. . Sindure 12 99 C
14 Right side : (200 Mtrs) 3701302990126 Satial T 92 A
Sindure 14 96 B
Eucalyphis 17 101 A
X X Eucalyphis 16 98 A
15 Right side : (200 Mtrs)|368689|2990221 Eucalyphis 7 92 A
Eucalyphis 16 97 A
Datringo 11 94 C
16 Right side : (200 Mtrs)|361498|2994230 Sal 19 128 A




Side and Distance

Coordinates

Quadrat No. from CL X y Trees Species | Hight | Diameter | Quality | Herbs/ Shrubs Samplings
Sal 21 127 A
Datringo 15 114 B
. . khirro 14 99 C
17 Right side : (200 Mtrs) [ 3688952990734 Adle 3 93 C
Pithari 12 102 C
Sal 19 178 A Siru Bhalayo-1
. Harro 19 94 A Kush Rohini-2
18 left side : (500 Mtrs) |310816|3005786 Sl 7 176 A
Sal 17 113 A
. . Sal 17 98 A Sal-6
19 Right side : (200 Mtrs)|310234|3006392 Botdhamero | 17 119 A Banmara Rohini2
Teak 17 110 A Siru Khumbi-1
Teak 17 96 A Kush Botdhomero-1
20 Left side : (200 Mtrs) | 313443(3006530 Teak 12 113 A
Botdhamero | 17 95 B
Asna 20 97 A
Botdhamero | 17 169 A Siru
21 Left side : (500 Mtrs) | 313443|3006530 Sal 17 102 A Kush
Jamun 17 113 A
Sal 19 163 A Siru Shrub-3, Rohini-1
22 Left side : (500 Mtrs) |314919| 3006739 Asna 18 104 A Jibre
Sal 21 141 A Grass
Sal 19 122 A Niuro
. Harro 19 104 A Syaula
23 Left side : (500 Mtrs) |317233| 3008082 Sl 1o 39 A Sru
Sal 19 94 A
Sal 19 186 A New Thulo Pat Rohini-3
. Asna 19 106 A Kadam-2
24 Left side : (200 Mtrs) |315536(3007261 Sal 19 139 A
Rohini 13 96 B
Sal 17 143 A Siru Sal-3
25 Right side : (200 Mtrs)|322612|3006689 Jamun 14 106 A Syaula Rohini-Ward 3
Barro 15 97 A
Kadam 19 186 A Kathipala Rohini Ward-1
26 Right side : (200 Mtrs)|318231|3007244| Botdhamero | 20 157 A Uniu Datringo-1
Jhinkar-1
Bhalayo 9 95 B Kush Sal-6
27 Leftside : (200 Mtrs) |323340(3005632 Sal 19 205 A Niuro Rohini- Ward 4
Bhalayo 14 110 B Botdhamero-3
Sal 17 143 A Siru Sal -3
28 Rightside : (200 Mtrs) [ 3226123006689 Jamun 14 106 A Syaula Rohini- Ward 3
Barro 15 97 A
kadam 19 186 A kathipala Rohini- 1
29 Leftside : (200 Mtrs) |318231|3007244| Botdhemero | 20 157 A Uniu Datringo-1
Jhinkar-1
Bhalayo 9 95 B Kush Sal-6
30 Leftside : (200 Mtrs) |323340(3005632 Sal 19 205 A Niuro Botdhamero-3
Bhalayo 14 110 B
Sal 14 94 A Siru Sal-10
X X Sal 17 110 A Bhalayo-2
31 Rightside : (500 Mtrs) | 3296063005129 Datringo 10 93 B Khair2
Bhalayo-3
Rajbrikshya | 17 97 A Jibre Sal-2
32 Lefttside : (500 Mtrs) |325674| 3005350 —aude | 14 | 106 B s\:;r: Rohini-3

Aduwa




Side and Distance

Coordinates

Quadrat No. from CL X y Trees Species | Hight | Diameter | Quality | Herbs/ Shrubs Samplings
Sal 16 117 Siru Rohini-2
33 Lefttside : (200 Mtrs) | 336973|3000928 Bhorla 18 149 kush Sal-3
Bhalayo-2
Datringo 16 117 B Siru Rohini-3
34 Rightside : (200 Mtrs) | 330630| 3004527 Dabdabe 18 149 A Koiralo Sindure-1
Rohini 12 94 B Kush
Sindure 14 98 B
Aaule 12 94 B
35 Rightside : (200 Mtrs) [ 306369 (3007265 Aaule 12 97 B
Sindure 15 104 A
Sindure 12 102 B
Teak 20 160 A
Teak 20 158 A
36 Lefttside : (200 Mtrs) | 304531| 3008047 Teak 20 165 A
Teak 20 142 A
Teak 20 159 A
Aule 8 94 C
37 Lefttside : (500 Mtrs) [ 3080283006483 Bunji 14 97 C
Sindure 15 102 B
Sindure 12 101 C
. Sindure 14 107 C
38 Lefttside : (200 Mtrs) [ 303304 (3008536 Sindure 1 104 A
Bajhi 16 97 B
Barro 14 100 A
39 Lefttside : (500 Mtrs) [ 302574 (3008769 Asna 17 108 A
Asna 17 97 A
Sal 17 135 A
. . Sal 18 146 A
40 Rightside : (200 Mtrs) | 301989| 3009554 Banihi 13 127 A
Sal 16 152 A
Karma 17 115 A
X Sindure 16 105 A
41 Leftside : (500 Mtrs) |300912|3009106 arma 1a Tea A
Banjhi 15 176 A
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Annexure 4.7: Evidence of Presence of Wildlife within Project Area



Pugmark of Elephant ' Elephant movement
250 m from CH:363+100 250 m from CH:363+500

e T T oy

Elephant mdveméht B
300 m from CH:360+800

Eehant Dung 7
400 m from CH:339+400

Eleant Dung Elephant Dung
150 m from CH:353+500 10 m from CH:334+400

Evidence of Elephants along the Project during Primary Survey




Pugmark of Tiger 150 m from CH 353+600

Pugmark of Tiger 200 m from CH 360+800

o

Pugmark of Tiger with cubs 450 m from
CH 363+700

Pugmark of Tiger 3 km from CH 357+200

Pugmafk of Tiger 110 m from CH 334+500

Pugmark of Tiger 250 m from CH 325+100

Pugmark of Leopard500 m from CH 317+700




Pﬁgniark of Leopard 1.5 km from CH
300+600

Pugmark of Leopard 300 m from CH 292+700

Evidence of Tiger and Leopards during Primary Survey

Rhesus macaque at multiple location

Nilgai Juvenile near CH 236+500

Prey Animal Directing Sightings along the Project Road



Himalan Griffon Vulture, located 350 m from ainage 292+700




Annexure 4.8: Summary of Stakeholder Consultation Regarding Wildlife
Movement



Summary of Consultation Held with Government Departments & NGOs

q . Issues Discussed and Information | Feedback/Outcome
No. | Designation q
Obtained
Dr. Maheshwar Dhakal, The policies related to wildlife and
Director General, | Applicable policies, regulations, | forest and planning carried out by
1 Department of National | Acts, Wildlife Working Plans, | Wildlife and forest department was
Parks and Wildlife | frame works and necessary support | informed by the officials.
Conservation, Govt. of | from Parsa National Park.
Nepal
Movement and Pattern of tiger and | The information about type of wild
Dr. Kanchan Thapa, Head Elephant near the Parsa .Natlonal ammgls, their habltats and probable
N Park and along the subproject road. | locations of wildlife movement was
2 of  Wildlife Program, . . . .
WWF Nepal Published data on Tiger movement | informed by officials.
and Wildlife crossings technical
specifications and their efficiency.
Seasonal Movement and Pattern of | The information about elephant
Mr. Roshan Thakur, Nepal | Elephant near the Parsa National | movement was informed during
3 Biodiversity Research and | Park and all along the subproject | consultation.
Conservation Centre, | road. Prime areas of road crossings
NGO used by elephant, man elephant
conflict village.
Mr. Surya Khadka | Locations of Elephant crossings The 1nf0rmat19n about wild animals
. . . in Parsa National Parks, elephant
Assistant ~ Conservation | near the Parsa National Park.
4 . movement and parks rules and
Officer, Parsa National | Collected few photographs of . .
. regulation was informed by
Park elephant crossings. .
officials.
Technical Staff, - The 11}fonnat10n was particularly
. Movement of Elephant and Nilgai | regarding crop damage and loss
5 Division Forest Office, . o
Sarlahi near the subproject road. done by Elephants and Nilgai

during their movement.




Annexure 4.9: IBAT Screening List of Critical Species



Summary of Critical Habitat-Qualifying biodiversity Assessment in the Project area

Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

National Red List: Not listed

IUCN Red List Category:
Critically Endangered.

Global Population: A river turtle restricted to mainly to river
habitat. Known with certainty only from the Ganga basin of India
and Bangladesh.

Global Population: is estimated around 500 individuals in
Bangladesh (Rashid and Khan 2000)

Red-
crowned v | X | X | X | x | Local Population: Conservation near Karnali River lowlands in
Roofed western Nepal (more than 50 km distance from the project road).
Turtle No scientific details were available on local population.
Asper the IUCN range distribution map, nearest location of Red-
crowned Roofed Turtle is more than 50 km from project area.
https://www.iucnredlist.org/species/10949/152043133
It is not possible to demonstrate the presence of a population that
has significant importance at the national or global level.
Therefore, it is concluded that the project area is not a critical
habitat for the species.
National Red List: Not listed
Three- IUCN Red List Category:
striped Critically Endangered.
X|X|[X|X
Roofed v
Turtle A river turtle restricted to river habitat. Known with certainty only

from the Ganga basin of India and Bangladesh.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Global Population: Overall the population continues to decline,
often through entanglement in fishing nets (S. Singh pers. comm.
2018).

Local Population: No scientific details were available on the
status of local population. Asper the IUCN range distribution
map, Three-striped Roofed Turtle is distributed near the project
area. https://www.iucnredlist.org/species/10953/152042542

However, as per the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or
global level. Therefore, it is concluded that the project area is not
a critical habitat for the species.

Spotted
Pond
Turtle

National Red List: Not listed

ITUCN Red List Category:
Endangered.

This species inhabits the lowlands of the Indus, Ganga and
Brahmaputra River basins of Pakistan, India, Bangladesh and
Nepal

Global Population: The species common in the Brahmaputra
floodplains and rare elsewhere, and rated its population as
apparently stable in India (Choudhury et al. 2000). Population
decline in the past 20 years in Bangladesh (Rashid and Khan 2000)

Local Population:No scientific details were available on local
population.

Asper the IUCN range distribution map, Spotted Pond Turtle is
distributed near the project area.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

https://www.iucnredlist.org/species/9029/152050337

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global
level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.

Crowne
d River
Turtle

National Red List: Not listed

ITUCN Red List Category:
Endangered.

A river turtle restricted to mainly to river habitat. Known with
certainty Ganga-Brahmaputra basin of northern India and
Bangladesh, and the Indus basin of Pakistan, no confirmed records
exist from Nepal

Global Population: There were good populations across terai 30
years ago, but it is now localized to a few rivers and wetlands and
has arguably declined by 80% (Shai pers. comm. 2017). Recent
(unpublished) data indicate estimated population declines of about
50-75% overall.

Local Population:No scientific details were available on local
population.

As per the IUCN range distribution map, Crowned River Turtle is
distributed near the project area.

https://www.iucnredlist.org/species/9696/3152073




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global
level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.

Indian
Eyed
Turtle

National Red List: Not listed

IUCN Red List Category:
Endangered.

A river turtle occurs widely throughout the Bangladesh, and
southern Nepal at elevations of between 10 to 100 m above sea
level.

Global Population: In Bangladesh it was considered uncommon,
and populations in decline, by 1999 (Rashid and Swingland 1997,
Rashid and Khan 2000). There is a very good subpopulation in the
Pilibhit Tiger Reserve in Uttar Pradesh, India (S. Singh pers.
comm. 2018).

Local Population: Only a single record exists from Nepal
(Schleich and Kistle, 2002).

As per the IUCN range distribution map, Indian Eyed Turtle is
distributed near the project area

https://www.iucnredlist.org/species/13874/544248

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.

National Red List: Not listed

IUCN Red List Category:
Endangered.

A turtle occurs widely throughout the drainages of Bangladesh,
India, Nepal, Pakistan and Afghanistan (Schneider and Djalal
1970)

Global Population: Considered the species common throughout its

Indi . . . . .

Sr;(?[an range in India, but possibly in decline (Choudhury et al. 2000)

shell v | X | X | X | X | Local Population: No data available

Turtle As per the IUCN range distribution map, Indian Soft-shell Turtle
is distributed near the project area
https://www.iucnredlist.org/species/39618/2930943
However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global
level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.
IUCN Red List Category:

Indian Endangered.

P k .

Sf)?tcs(l)lcel vV |V | X | X | X | A turtle occurs throughout the drainages of Bangladesh, northern

| Turtle India, southern Nepal and Pakistan (Iverson 1992, Das 1995,

Praschag and Gemel 2002, Das et al. 2010).




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Global Population: Pakistan, found 69 individuals and considered
the population of Indian Peacock Softshell Turtle to be in good
condition (Safi and Khan 2014). However, it is rare in Sindh,
southern Pakistan (Khan et al. 2015).

Local Population: The records from Nepal are from the western,
central, and Terai regions (Mitchell and Rhodin 1996; Schleich
and Kastle 2002).

As per the IUCN range distribution map, Indian Peacock Softshell
Turtle is distributed near the project area

https://www.iucnredlist.org/species/39619/2931203

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global
level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.

Elongat
ed
Tortoise

National Red List: Not listed

IUCN Red List Category:
Critically Endangered.

It is widely distributed across South and Southeast Asia. It has
localised occurrences in northern and eastern India, Nepal and
Bangladesh, Bhutan and much of Myanmar, Thailand and
Cambodia.

Global Population: A 50-70% decline in population is believed to
have occurred in the India/Bangladesh part of the range in the past
20 years (S. Singh pers. comm. 2018). in Bhutan's Royal Manus
National Park but abundance is low (Wangyal et al. 2012).




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Local Population: Jhapa in eastern Nepal (Tapil et al. 2021)
As per the IUCN range distribution map, Elongated Tortoise is
distributed near the project area

https://www.iucnredlist.org/species/10824/152051190

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global
level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.

Dark
Sitana

National Red List: Not listed

IUCN Red List Category:
Critically Endangered.

This species is known only from its type locality in central Nepal,
GhauriDhara Road Camp 0.8 km north of the road Janakpur-
Bardibas (Kastle et al. 2013).

Population: There are no data on population size and trends for
this species. After the discovery of the species, intensive surveys
in the area were not able to find it (Kastle et al. 2013).

As per the IUCN range distribution map, Dark Sitana is more than
50 km from project area.

https://www.iucnredlist.org/species/127901942/219116426

It is not possible to demonstrate the presence of a population that
has significant importance at the national or global level.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Therefore, it is concluded that the project area is not a critical
habitat for the particular species.

Tricarin
ate Hill
Turtle

National Red List: Not listed

IUCN Red List Category:
Endangered.

Species distributed in the Himalayan foothill of northern and
northeastern India and southern Nepal

Global Population: study found 48 specimens in two years India
(Choudhury et al. 2000; Das 2009)

Local Population: surveys at a protected area in the terai resulted
in 36 specimens found in a 3-month survey effort (Participants
Red List Workshop Singapore 2011).

As per the IUCN range distribution map, Tricarinate Hill Turtle is
distributed near the project area

https://www.iucnredlist.org/species/13038/511526

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global
level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.

Yellow
Monitor

National Red List: Not listed

ITUCN Red List Category:
Endangered.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

This species confined to northern India, Nepal, south central
Bhutan, and Bangladesh. Its distribution mainly follows the major
river systems of the Indus, Ganges and Brahmaputra (Visser
2004).

Population: There are no current data on population size and trends
for this species. It is uncommon compared with the other monitor
lizards in its range.

As per the IUCN range distribution map, Yellow Monitor is
distributed near the project area

https://www.iucnredlist.org/species/22872/127899602

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global
level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.

Baer's
Pochard

National Red List: Not listed

IUCN Red List Category:
Critically Endangered.

The species breeds from the Amur and Ussuri basins
in Russia southwards to the central and lower Yangtze floodplain
in central-eastern China.

Global Population: in Bangladesh recent maximum winter total of
only 17 individuals, down from 1,000-2,000 individuals
(Chowdhury et al. 2012)




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Local Population: Only one confirmed location in Nepal (Tordoff,
2007)

As per the IUCN range distribution map, Baer's Pochard is
distributed near the project area

https://www.iucnredlist.org/species/22680384/154436811

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global
level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.

Yellow-
breasted
Bunting

IUCN Red List Category:
Critically Endangered.

This species breed across the northern Palaearctic. Also winter
visitor to the South and South East Asia, which includes Nepal and
India.

Global Population: The European population is estimated to just
120-600 mature individuals (Bird Life International 2015).

Local Population: No data available
As per the IUCN range distribution map, Yellow-breasted Bunting

is distributed near the project area

https://www.iucnredlist.org/species/22720966/119335690

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.

IUCN Red List Category:
Endangered.

This species majority of its range in India where it remains
widespread but in decline. Also distributed in Pakistan, Nepal and
Bangladesh

Global Population: It is widespread in India but population
drastically declining. Only not more than 30 individualsrecorded
from Pakistan and Bangladesh (Zockler et al. 2020)

Blac.k- Local Population: with likely no more than 30 individuals in Nepal

bellied |V |X X |X |X

Tern (Zockler et al. 2020)
As per the [UCN range distribution map, Black-bellied Tern is
distributed in the project area
https://www.iucnredlist.org/species/22694711/207933556
However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or
global level. Therefore, it is concluded that the project area is not
a critical habitat for the particular species.
National Red List: Not listed

Pallas's

Fish- vV | X | X | X | X | IUCN Red List Category:

eagle Endangered.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

The species may breed only in northern India (apparent
strongholds in Assam and Uttarakhand), Bangladesh and
Myanmar, with very small numbers in Bhutan.

Global Population:Based on surveys and available data from
across the species's extant distribution, the population is estimated
to fall well below 2,500 mature individuals (M. Steele and M.
Gilbert in litt. 2016).

Local Population: No data available
As per the IUCN range distribution map, Pallas's Fish-eagle is

distributed near the project area

https://www.iucnredlist.org/species/22695130/199521572

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global
level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.

Egyptia
n
Vulture

National Red List: Not listed

IUCN Red List Category:
Endangered.

Egyptian vultures are widely distributed across the Old World
with  their breeding range from  southern Europe to
northern Africa east to western and southern Asia.

Global population: 3,000-4,500 pairs are estimated in Europe
(BirdLife International in prep), < 2,000 pairs in central Asia, just
a few thousand pairs now in the Indian Subcontinent, ~ 1,000 pairs




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

in the Middle East, and ~ 1,000-2,000 pairs in Africa (Thiollay
1989, 1. Angelov in litt. 2012).

Local Population: No data available
As per the IUCN range distribution map, Egyptian Vulture is

distributed near the project area

https://www.iucnredlist.org/species/22695180/205187871

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or
global level. Therefore, it is concluded that the project area is not
a critical habitat for the particular species.

Saker
Falcon

National Red List: Not listed

IUCN Red List Category:
Endangered.

Saker Falcon occurs in a wide range across the Palearctic region
from eastern Europe to western China

Global Population: The global population was estimated at c.6,
100-14,900 pairs (median ¢.10, 500) in 2013.

Local Population: No data available
As per the IUCN range distribution map, Saker Falcon is

distributed near the project area

https://www.iucnredlist.org/species/22696495/204182473




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global
level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.

Greater
Adjutant

National Red List: Not listed

IUCN Red List Category:
Endangered.

Greater Adjutant prefer forest, grassland, wetlands, also
previously widespread and common across much of South and
continental South-East Asia (Birdlife International 2001)

Global Population: is estimated to number 800-1,200 mature
individuals, roughly equivalent to 1,200-1,800 individuals in total.
Kamrup District in Assam is known to be a stronghold for the
species.

Local Population: is not known properly, according to IUCN range
distribution map, Greater Adjutant is extinct near the project area

https://www.iucnredlist.org/species/22697721/93633471

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or
global level. Therefore, it is concluded that the project area is not
a critical habitat for the particular species.

Bengal
Florican

National Red List: Not listed




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

IUCN Red List Category:
Critically Endangered.

Bengal Florican prefers grasslands (Artificial/Terrestrial). The
species has two disjunct populations, one in the Indian
Subcontinent, the other in South-East Asia (BirdLife International
2001).

Global Population: The population in Cambodia was estimated
only 432 individuals (95% CI 312-550) (C. Packman in litt. 2013,
Packman et al. 2014).

Local Population: Only 75-96 individuals remain in Nepal
(Baral et al. 2013). As per the IUCN range distribution map,
Bengal Florican is distributed (Possible extinct) near the project
area

https://www.iucnredlist.org/species/22692015/130184896

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global
level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.

Lesser
Florican

National Red List: Not listed

IUCN Red List Category:
Critically Endangered.

Lesser Florican prefers grasslands (Artificial/Terrestrial). Breeds
in India and Nepal.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Global Population: The total population has been calculated from
a recent survey over most of the range which estimated 340
displaying males (95% CI 162-597, Dutta et al. 2018).

Local Population: rare summer visitor to the terai of Nepal, less
than <10 birds estimated (Inskipp et al. 2016, C. Inskipp and H. S.
Baral in litt. 2012).

As per the IUCN range distribution map, Lesser Florican is
distributed near the project area

https://www.iucnredlist.org/species/22692024/199959007

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global
level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

National Red List: Not listed

IUCN Red List Category:
Critically Endangered.

Sociable Lapwing is mostly occurs in grasslands, wetlands and
deserts.

Global Population: The European population is estimated at 0-10
pairs, which equates to 0-20 mature individuals (BirdLife
International 2015).

Sociable
L i XX |X|X
apwin | Local Population: No data available

& As per the IUCN range distribution map, Sociable Lapwing is
distributed near the project area also probably extinct.
https://www.iucnredlist.org/species/22694053/155545788
However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global
level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.
National Red List: Not listed

. IUCN Red List Category:

White- Critically Endangered.

rumped |V [ X[ X | X |X

Vulture White-rumped Vulture preferring habitat of forest, savanna,

shrubland, grassland. Occurs in globally occurs in Pakistan, India,
Bangladesh, Nepal, Bhutan.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Global Population: There are now an estimated c.6, 000
individuals in India (Prakash et al. 2019). The total population is
therefore estimated to be c¢. 6,000-9,000 individuals, equating to
4,000-6,000 mature individuals.

Local Population: total of <2,000 individuals recorded in Nepal
(DNPWC 2015).

As per the IUCN range distribution map, White-rumped Vulture
is distributed (probably extinct.) near the project area.

https://www.iucnredlist.org/species/22695194/204618615

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global
level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.

Red-
headed
Vulture

National Red List: Not listed

IUCN Red List Category:
Critically Endangered.

Red-headed Vulture preferring habitat of forest, savanna,
shrubland, grassland.

Global Population: Total of 3,500-15,000 individuals estimated
globally.

Local Population: still widespread, but has declined significantly
such that it is virtually absent from most areas east of Kathmandu
(Inskipp et al. 2016)

As per the [IUCN range distribution map, Red-headed Vulture is
distributed near the project area.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

https://www.iucnredlist.org/species/22695254/205031246

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or
global level. Therefore, it is concluded that the project area is not
a critical habitat for the particular species.

Slender-
billed
Vulture

National Red List: Not listed

ITUCN Red List Category:
Critically Endangered.

Slender-billed Vulture preferring habitat of forest, savanna,
shrubland, grassland.

Global Population: The total population is therefore thought to be
c.1,100-1,300 individuals, roughly equating to 730-870 mature
individuals.

Local Population: The total population in Nepal fewer than 50
individuals (DNPWC 2015)

As per the IUCN range distribution map, Slender-billed Vulture is
distributed near the project area

https://www.iucnredlist.org/species/22729460/204781113

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.

Indian
Vulture

National Red List: Not listed

IUCN Red List Category:
Critically Endangered.

Indian Vulture preferring habitat of forest, savanna, shrubland,
grassland and Rocky areas (inland cliffs, mountain peaks)

Global Population: breeds in India and south-east Pakistan.
Roughly 5,000-15,000 mature individuals are estimated.

Local Population: The species was first recorded in Nepal in 2011
(Subedi and DeCandido 2013).

As per the IUCN range distribution map, Indian Vulture is
distributed (possible extinct) near the project area

https://www.iucnredlist.org/species/22729731/204672586

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global
level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Steppe
Eagle

National Red List: Not listed

ITUCN Red List Category:
Endangered

Steppe Eagle preferring habitat of forest, savanna, shrubland,
grassland

Global Population: Total 50000-75000 individuals are estimated

Local Population: Total of 6,166 individuals recorded in 2014 at
Thoolakharka, Nepal (Subedi 2014).

As per the IUCN range distribution map, Steppe Eagle is
distributed near the project area

https://www.iucnredlist.org/species/22696038/205452572

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered. It is not possible to demonstrate the presence of a
population that has significant importance at the national or global
level. Therefore, it is concluded that the project area is not a
critical habitat for the particular species.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Hog
Deer

National Red List: Endangered

IUCN Red List Category:
Endangered

Hog Deer preferring habitat of forest, savanna, shrubland,
grassland. Distributed in India and Nepal - and perhaps Pakistan
and Bhutan

No data available related to local and global population
As per the IUCN range distribution map, Hog Deer is distributed

near the project area.

https://www.iucnredlist.org/species/41784/22157664

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered nor secondary evidences were recorded. It is not
possible to demonstrate the presence of a population that has
significant importance at the national or global level. Therefore, it
is concluded that the project area is not a critical habitat for the
particular species.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Honey
Badger

National Red List: Data Deficient
IUCN Red List Category: Least Concern

Honey Badger preferring habitat of forest, savanna, shrubland.
Distributed in India and Nepal - and Western Cape, South Africa,
to southern Morocco and south-western Algeria. The presence of
Honey Badger in Nepal is known from only a few areas in Nepal
(Jnawali et al. 2011

No data available related to local and global population

As per the IUCN range distribution map, Honey Badger is
distributed near the project area as recorded in the camera trap
study in May 16 2018, Jan 12 2019 & Jan 16 2019.

https://www.iucnredlist.org/species/41629/45210107
https://www.discoveryjournals.org/Species/current_issue/2022/v

23/n71/A12.pdf

As the species is reported in very few locations of Nepal, Hence
the species is qualifying as a criterion b species. Therefore, it is
identified that the project area is a critical habitat for the particular
species and the habitat has significant importance for survival this
species at the national level




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Sloth
Bear

National Red List: Endangered
IUCN Red List Category: Endangered

Sloth Bear preferring habitat of forest, savanna, shrubland,
grassland, artificial/terrestrial, historical distribution includes a
large portion of India, Bangladesh, and Sri Lanka, as well as the
southern lowlands of Nepal and presumably Bhutan.

No data available related to local and global population
As per the [IUCN range distribution map, Sloth bear is distributed
near the project area.

https://www.iucnredlist.org/species/13143/166519315
Hence the species is qualifying as a criterion a and b species.

Therefore, it is identified that the project area is a critical habitat
for the particular species.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Striped
hyaena

National Red List: Endangered

IUCN Red List Category:
Near Threatened

Striped hyaena preferring habitat of forest, savanna, shrublands,
grasslands, wetlands (India). Species widely distributed from
Africa, India, Himalayan foot hills and Nepal

No data available related to local and global population
As per the IUCN range distribution map, Striped hyaena is
distributed near the project area.

https://www.iucnredlist.org/species/10274/45195080
Hence the species is qualifying as a criterion a and b species.

Therefore, it is identified that the project area is a critical habitat
for the particular species.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Barking
deer

National Red List: Vulnerable
IUCN Red List Category: Least Concern

Barking deer preferring the habitats such as forest, savanna,
shrubland, grassland, artificial/terrestrial. This species occurs in
Sri Lanka, most of India, northern Pakistan, Nepal, Bhutan,
Bangladesh and southern China

No data available related to local and global population
As per the IUCN range distribution map, Barking deer is

distributed near the project area.

https://www.iucnredlist.org/species/136551/22165292

Hence the species is qualifying as a criterion e species. Therefore,
it is identified that the project area is a critical habitat for the
particular species.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Spotted
deer

National Red List: Vulnerable
IUCN Red List Category: Least Concern

Spotter deer preferring habitats such as forests, savannas,
grasslands.

No data available related to local and global population
As per the IUCN range distribution map, Spotted deer is

distributed near the project area.

https://www.iucnredlist.org/species/41783/22158006

Hence the species is qualifying as a criterion e species. Therefore,
it is identified that the project area is a critical habitat for the
particular species.

Wild
boar

National Red List: Least Concern
IUCN Red List Category: Least Concern

Wild boar preferring the habitats such as forest, savanna,
shrubland, grassland, wetlands (inland), desert.

No data available related to local and global population
As per the [UCN range distribution map, Wild boar is distributed

in the project area.

https://www.iucnredlist.org/species/41775/44141833

Hence the species is qualifying as a criterion e species. Therefore,
it is identified that the project area is a critical habitat for the
particular species.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Nilgai

National Red List: Vulnerable
IUCN Red List Category: Least Concern

Nilgai preferring the habitats such as forest, savanna, shrubland,
grassland. Distributed in India and in the lowland zone of Nepal

No data available related to local and global population
As per the IUCN range distribution map, Nilgai is distributed in

the project area.

https://www.iucnredlist.org/species/2893/115064758

Hence the species is qualifying as a criterion e species. Therefore,
it is identified that the project area is a critical habitat for the
particular species.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Gaur

National Red List: Vulnerable
IUCN Red List Category: Vulnerable

Gaur preferring the habitats such as forest, savanna, shrubland,
grassland. Distributed throughout mainland south and southeast
Asia and Sri Lanka

No data available related to local and global population
As per the IUCN range distribution map, Gaur is distributed in the

project area.

https://www.iucnredlist.org/species/2891/46363646

Hence the species is qualifying as a criterion a and e species.
Therefore, it is identified that the project area is a critical habitat
for the particular species.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Chinese
Pangoli
n

National Red List: Endangered

IUCN Red List Category:
Critically Endangered

Chinese Pangolin occurs in forests, shrub lands and grasslands.
Distributed Himalayan foothills of Nepal, southern Bhutan, north
and north-eastern India.

No data available related to local and global population
As per the IUCN range distribution map, Chinese Pangolin is

distributed near the project area.

https://www.iucnredlist.org/species/12764/45222544

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered nor secondary evidences were recorded. It is not
possible to demonstrate the presence of a population that has
significant importance at the national or global level. Therefore, it
is concluded that the project area is not a critical habitat for the
particular species.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Red
Panda

National Red List: Endangered

IUCN Red List Category:
Endangered

Red Panda preferring habitats such as forest and shrub lands.
Distributed in Nepal, China, Myanmar, India and Bhutan

Global Population declined by 50% over the last three generations
(estimated at 18 years).

No data available related to local and global population number
As per the IUCN range distribution map, Red Panda is distributed
far the project area more than 30 km from the project road.

https://www.iucnredlist.org/species/714/110023718

It is not possible to demonstrate the presence of a population that
has significant importance at the national or global level.
Therefore, it is concluded that the project area is not a critical
habitat for the particular species.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

Hispid
Hare

National Red List: Endangered

IUCN Red List Category:
Endangered

Hispid Hare preferring habitats such as Grasslands and Wetlands
(Inlands). Distributed in Bangladesh, India, Nepal, and Bhutan

No data available related to local and global population number
As per the TUCN range distribution map, Hispid Hare is

distributed in the project area

https://www.iucnredlist.org/species/3833/45176688

It is not possible to demonstrate the presence of a population that
has significant importance at the national or global level.
Therefore, it is concluded that the project area is not a critical
habitat for the particular species.

Dhole

National Red List: Endangered

IUCN Red List Category:
Endangered

Dhole preferring habitats such as Grasslands and Shrublands.
Historically, Dholes occurred throughout South and East Asia, to
as far north as the southern parts of the Russian Federation.

Global Population: likely 949-2215 matured individuals are there
globally

Local Population: Dhole sightings in Nepal are not common hence
species occurred in Rara and Khaptad National Parks, Dhorpatan
Hunting Reserve of Nepal.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

As per the IUCN range distribution map, Dhole is distributed in
near the project area

https://www.iucnredlist.org/species/5953/72477893

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered nor secondary evidences were recorded. It is not
possible to demonstrate the presence of a population that has
significant importance at the national or global level. Therefore, it
is concluded that the project area is not a critical habitat for the
particular species.

Asian
Elephan
t

National Red List: Endangered

IUCN Red List Category:
Endangered

Asian Elephant prefers habitat such as Forest, Grasslands and
Shrublands. Distributed in West Asia along the Iranian coast to
Indian subcontinent .

The Asian elephant is distributed across 13 range countries with a
population of about 41,000 to 52,000 (Sukumar 2006; Williams et
al. 2020). The number of Nepal's resident elephants is estimated
in 227 individuals. Number of elephants known to be present near
the project road ranges from 4-8 individuals, however during
monsoon season it will be increase from 12-18 individuals.
Therefore, the area can be considered as a refuge habitat of the
Asian elephant. Nevertheless, prior precautionary measures will
be taken to avoid any disturbance to the Asian elephant in the
project area.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

https://www.iucnredlist.org/species/7140/45818198

Number of elephants known to be present near the project road
ranges from 4-8 individuals, however during monsoon season it
will be increase from 12-18 individuals. Therefore, the area can be
considered as a refuge habitat of the Asian elephant.

From Km 130-100, it was noticed that the elephant movement is
mostly seasonal during the larger trans-border migratory herds 12-
18 individuals from the Chitwan National Park.

From Km 100-50, it was noticed that the elephant movement is
mostly due to the Small and isolated populations of wild elephants
number ranging from 4-7 individuals.

Asper the site investigation studies conducted along reserve forest
areas, the water bodies associated with project road, the species
encountered at several location. Hence the species is qualifying as
a criterion a and b species. Therefore, it is identified that the
project area is a critical habitat for the particular species.




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

National Red List: Endangered

IUCN Red List Category:
Endangered

Indian Pangolin occurs in Forest, Savanna, Shrubland, Grassland.
Distributed in South Asia from northern and southeastern Pakistan
through much of India south of the Himalayas.

There is very limited information or data on population of this
species at any level, and generally there is a lack of research on

Indian abundance.

Pangoli |V | X | X | X | X | There are no quantitative population data available for Nepal.

n As per the IUCN range distribution map, Indian Pangolin is
distributed near the project area
https://www.iucnredlist.org/species/12761/123583998
However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered nor secondary evidences were recorded. It is not
possible to demonstrate the presence of a population that has
significant importance at the national or global level. Therefore, it
is concluded that the project area is not a critical habitat for the
particular species.

National Red List: Not listed

Himal .

ar;ma ay IUCN Red List Category:

Muskde vV |V | X | X | X | Endangered

er

Himalayan Muskdeer is prefers the Forest, Shrubland and
Grassland. Distributed in Himalayas of Bhutan, northern India




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to
maintain the viability of the biodiversity values described
above in (a) to (d).

(including Sikkim), Nepal, and China (southwest Xizang)
(Groves et al. 1995, Grubb 2005).

Little is known of the species’ current status. There are very few
in China, reflecting the small range there (Yang et al. 2003).

As per the IUCN range distribution map, Himalayan Muskdeer is
distributed in more than 50 km distance away from the project area

https://www.iucnredlist.org/species/13901/61977764

However, asper the site investigation studies conducted along the
water bodies associated with project road, the species was not
encountered nor secondary evidences were recorded. It is not
possible to demonstrate the presence of a population that has
significant importance at the national or global level. Therefore, it
is concluded that the project area is not a critical habitat for the
particular species.

Royal
Bengal
Tiger

National Red List: Endangered

ITUCN Red List Category:
Endangered

The Tiger is a keystone species, crucial in maintaining the integrity
of the ecosystems in which it thrives. Based on the most recent
national estimates, the global Tiger population numbers between
3,726 and 5,578 individuals and is restricted to ten countries.
Current surveys estimate a population of 235 tigers in Nepal (July
2022).

https://www.iucnredlist.org/species/15955/214862019

With reference to the project road, as per the recent tiger census, it
was noticed that range distribution of two Tigers namely FT-79 &
FT-78 were reported part of the project road. These locations were




Critical Habitat
criterion
qualified

Justification

v’ attracting Criterion/ Criteria % not attracting Criterion/ Criteria

Criterion as per ESS6:

1. Habitat of significant importance to Critically Endangered
or Endangered species, as listed in the [IUCN Red List of
threatened species or equivalent national approaches.

2. Habitat of significant importance to endemic or restricted-
range species.

3. Habitat supporting globally or nationally significant
concentrations of migratory or congregatory species.

4. Highly threatened or unique ecosystems.

5. Ecological functions or characteristics that are needed to

maintain the viability of the biodiversity values described
above in (a) to (d).

identified between the km 333+100 to 327+700, this section is
outside the Parsa National Park.

As per the site investigation studies conducted along reserve forest
areas, the water bodies associated with project road, the species
encountered at several location. Hence the species is qualifying as
a criterion a and b species. Therefore, it is identified that the
project area is a critical habitat for the particular species.
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1. Project Background

East-West Highway also known as Mahendra Highway is one of the major highways of Nepal
that runs east to west throughout the country on the southern side just below the chure range.
This highway is also a part of Asian Highway (AH2) that originates from Dhaka in Bangladesh
and ends in New Delhi in India. Proposed Kamala-Dhalkebar-Pathalaiya road section (130 km)
is a part of Mahendra Highway: Chainage 236+698 to 366+887.

The section of Kamala — Dhalkebar (21 Km) of Mahendra Highway was constructed in the
year 1970, which was funded by the Government of India. The section from Dhalkebar-
Pathalaiya (109 Km) was constructed later in 1974 with assistance from the then USSR. Both
of these sections were upgraded to two-lane standards only in 1990. The existing bridges at
Kamala- Dhalkebar section are of two-lane standard while the bridges at Dhalkebar -Pathalaiya
section are of intermediate lane (5.5 m width) standard. The bridges are the prime cause of the
traffic congestion on that section of the highway. The passenger and freight traffic have been
increasing as a result of trade enhancement. The recent regional trade agreements with
neighboring countries for further enhancement of trade necessitates the standard of road needs
to be upgraded to match with the Asian Highway Standards (Class I) and Nepal Road Standards
2070 (Class II). In order to enhance road capacity and efficiency in the road transport, GON,
DoR intends to upgrade the KDP section (130 Kms) of the Mahendra Highway under the
proposed project from 2-lane to 4-lane road under SRCTIP Project.

2. Salient Features of the Project

The existing 2-lane KDP road has been proposed to be improved into the 4-lane Asian Highway
Standard (Class I). The road will be widened to 18 m width (7 m on either side with 4 m centre
median). Service roads of width 6.5 m each will also be constructed in either side in urban
areas. In addition to road widening, the riverbank protection work will be done for rivers
coming across the KDP section. The borrow sites will be operated for soil and aggregates,
which will be used for embankment and construction purpose.

Salient features of the Project are given in Table 2-1:

Table 2-1: Salient Features of the Project

Upgrading of Kamala-Dhalkebar-Pathalaiya Road section of

Name of the Project e b L b g

Location

Province Madhesh

Start Point Kamala Bridge (Ch: 236+698) 26°52'40.73"N latitude and 86°
8'24.20"E longitude

End Point Pathalaiya Junction (Ch: 366+887) 27°11'57.66"N latitude and

84°58'50.76"E longitude

Name of District and | Siraha District: a) Karjanha

Municipalities Dhanush District: a) Ganeshman Charnath Municipality, b)
Dhanusadham Municipality, d) Mithila Municipality

Mabhotari District: a) Bardibas Municipality, b) Gaushala Municipality
Sarlahi District: a) Ishworpur municipality, b) Lalbandi municipality,
¢) Hariwan Municipality, d) Bagmati Municipality

Rautahat District: a) Brindaban Municipality, b) Chandrapur
Municipality, ¢) Gujara municipality




Name of the Project

Upgrading of Kamala-Dhalkebar-Pathalaiya Road section of
Mahendra Highway

Bara District: a) Nijgadh Municipality, b) Kolhabi Municipality and
¢) Jitpur Simarasub Metropolitan City.

Major Settlement

Godar Bazar, Birendra Bazar, Dharapani, Puspalpur, Dhakebar,
Badahari, Lalgadh, Bardibas, Phuljor, Raniganj, Lalbandi, Nawalpur,
Harion, Bagmati, Chandrapur, Nijagadh and Pathalaiya.

Geographical Feature

Terrain

Plain

Geology Alluvial deposit with deep to very deep, poorly drained, high-water
table, and silt to silt loam textures
Altitude (maximum and | Maximum 227 at Ch 266+300, Bardibas and minimum 105 at start
minimum) (Kamala river)
Climate Tropical/Subtropical
‘ Existing Proposed
Road Classification
Classification Class II as per NRS 2070 | Class II as per NRS 2070 and Class I as
per AHDS
Length of Road 130 km 130 km
Road Pavement
Sub-base Material 15 cm 20 cm
Base Material 10 cm 25 cm
Dense Bituminous 9 c¢m for 40 and 60 MSA and 10 for 75
Macadam 0cm MSA

Wearing Course

Asphalt Concrete (4 cm for 40 MSA and

DBST (5-10 cm) 5 cm for 60 MSA and 75 MSA)

Cross-section

Right of Way 50 m 50 m

Carriageway Width 7.0m (Average) 18 m (7.0 m on either side with 4 m center
median), further 6.5 m service road width
in either side of roads in urban areas.

Formation Width (10-12) m 24 m

Shoulder Width 1.2 m 2.5 m

Side Drain (Width) Side Drains are available | Open drain in rural areas and trench type

at Dense settlement area | with cover for footpath in urban areas

Design Standard

Standard NRS-2070

Design Speed 100 kmph

Gradient (Maximum and 5%

Minimum)

Minimum Radius of the

Maximum as per design and minimum
should be at least 870 m as per NRS-

Horizontal Curve 2070.

Camber 2.5%

Super Elevation 7 %

Crossings

Bridges (Locations) 76 60

Culverts (Locations) 122 157

Causeway (Locations) 23 0

Cut and Fill

Cut | | 221,591 cubic meters




Upgrading of Kamala-Dhalkebar-Pathalaiya Road section of

Name of the Project Mahendra Highway

Fill | 5,018,645 cubic meters

Traffic Data (January 2022, Base Year Traffic)

AADT, Vehicle/day 13249 at Kamala-Dhalkebar section and 8306 at Nijgadh-Pathalaiya
section

AADT, PCU/day 15386 at Kamala-Dhalkebar section and 12067 at Nijgadh-Pathalaiya
section

Other Project Features
Bus shelter with Bus bays 49 nos. along the road

Truck lay bye 5 nos. along the road

Service roads 19 nos. in total length of 34704 m

VUP/PUP 5 nos.

Elephant Underpasses Total 8 nos. (existing bridges), 4 of them to be dismantle and rebuild
Medium size animal | 10 nos.

crossings

Tractor and Cattle | 18 nos.

Crossings

Traffic lights Urban Section only

Total Project Cost NPR 36,924,008,363 (In words: Thirty-six billion nine hundred

twenty-four million eight thousand three hundred sixty-three)
Source: Detailed Design Report, 2023

3. Study Area

KDP road section is a part of Mahendra Highway (Chainage 236+698 to 366+887). The
proposed road section starts from Kamala at 26°52'40.73"N latitude and 86° 8'24.20"E
longitude and ends at Pathalaiya at 27°11'57.66"N latitude and 84°58'50.76"E longitude. The
road stretch lies within Madhesh Province covering 6 Districts (Siraha, Dhanusha, Mahottari,
Sarlahi, Rautahat, Bara), 15 Municipalities (Karjanha, Ganeshman Charnath, Dhanusadham,
Mithila, Bardibas, Gaushala, Ishworpur, Lalbandi, Hariwan, Bagmati, Brindaban, Chandrapur,
Gujara, Nijgadh and Kolhabi) and one sub-metropolitan city (Jitpur Simara).

The Project location along with proposed road alignment is shown in Figure 3-1. The start
points of the road section, Kamala is 209 km far from Kathmandu via Kathmandu-Banepa-
Dhulikhel-Bardibas (BP-Highway) road and end point of the road section, Pathlaiya, is 110 km
far from Kathmandu via Kathmandu-Kulekhani-Hetauda Road. Nearest airport from the road

section is at Simara, which is around 6 km far from Pathlaiya. Similarly, Janakpur airport is
around 24 km far from Dhalkebar (Ch 257+200).
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Figure 3-1: Location Map of Proposed Road Alignment to be upgraded

4. Methodology for Cumulative Impact Assessment

Guidance as provided by Strategic Environmental and Social Assessment (SESA) and resultant
development of Green and Resilient Strategy for the Upgrading of Nepal’s Selected Road
Corridors has been adopted for this Cumulative Impact Assessment (CIA)

Identification of Valued Environmental and Social Components (VECs) within the project area
was the initial step considered for CIA that was followed by identification of different projects
(past, ongoing and planned projects) within the project vicinity of KDP that can have
cumulative impacts on identified VECs along with KDP Project. Consultation with different
stakeholders including local government and concerned project offices were done for this and
further the study team observed the completed and ongoing project within the project vicinity.
Environmental and social impacts of different projects (including KDP) on identified VECs
were listed and analyzed.

VECs were identified on the basis of previous studies (e.g. ESA of Kakarbhitta Pathlaiya Road,
ESIA of KDP, Consolidated report on Services for Green and Resilient Strategy for Nepal’s
Selected Highway Corridors and environmental and social assessment reports of projects under
consideration), field assessment and stakeholder consultation. VECs included in ESA of
Kakarhitta Pathlaiya Road were further cross verified through field observation, consultation
and expert judgement during this process. VECs under each domain of physical environment,
biological environment and socio-economic and cultural environment were prioritized on the
basis of cumulative impacts due to all the projects under consideration. For this sensitivity



analysis was done and most sensitive VEC that will be most affected due to cumulative impacts
was prioritized under each domain and considered for the study.

Spatial and temporal boundaries for each VEC considered were delineated. For spatial
boundary, possible influence area of each VEC has been considered. For temporal boundary,
the construction period of 3 years and design period of 30 years has been considered. Beside
this, it is assumed that the impacts within project area prevailed since construction of the road
on 1970 and the impact will continue till existence of the road.

Baseline information for these VECs were collected through site observation, consultations
and secondary literatures. Associated impacts, mitigation measures proposed in ESIA of KDP
and mitigation measures to be adopted from respective projects and cumulative efforts required
were proposed.

5. Valued Environmental and Social Components (VECs)

Consolidated report on Services for Green and Resilient Strategy for Nepal’s Selected Highway
Corridors has identified 15 high level VECs under different themes for selected highway
corridors (10 road sample set plus 5 additional linear infrastructure projects) under different
themes as mentioned below:

Biophysical Environment:
Species and Ecosystem

e Terrestrial wildlife

e Wetland and aquatic ecosystem
e Forest ecosystem

e Environmentally sensitive areas

Biophysical Components

e Hydrology: water quantity and quality
e Geomorphology, slope stability and erosion
e Airshed and landscape

Sociocultural Environment:
Community

e Community health and wellbeing
e Land use and Livelihood
e Productive land and fixed assets

Ecosystem services and natural resources: Sociocultural

e Community forests and resources
e Timber and non-timber forest products including fodder and fuel wood

Cultural heritage and archeology
e Religious, cultural and sacred sites

Vulnerable populations/communities



e Vulnerable population: indigenous/tribal communities/areas, women headed
households

Climate and climate resilience:
e (Climate sensitive conditions/features

Road and linear projects considered for this SESA are from different topographical and
geomorphological locations including mountains and flat lands. KDP Project locality however
lies within flat topography only and hence some of the VECs considered in this SESA like
slope stability and landscape are not relevant.

Similarly, the Environmental and Social Assessment Report for Kakarbhitta — Pathalaiya Road
Corridor, including Kamala -Dhalkebar— Pathalaiya Road Segment, of Mahendra Highway
(MRM) have identified 10 VECs under 3 environmental domains as outlined below:

Physical Environment:

e Topography and Geomorphology
e Natural Drainage and Watershed Management

e Soil
e Ambient Environmental Conditions (Air and Noise Pollution, Solid waste
management)

Biological Environment:

e Terrestrial Habitat: Forest areas
e Aquatic Habitats: Wetlands and other water bodies
e Threatened and Endangered Species: Asian Elephant, 14 indicator species

Socio-economic and Cultural Environment

e Land and Resource use

e Population, Infrastructure and Services
e Economy and Well-being

e Community Life

As per this ESIA also, similar VECs have been identified. For VECs to be considered, all the
identified VECs were analyzed against the following criteria:

e Confirmed to be valued by stakeholders
e Expected to be significantly impacted by project under consideration
e Expected to be potentially impacted by some combination of other projects

Further, to analyze the conditions and impact on identified VECs various indicators have been
identified & analyzed as given in Table 5-1. These indicators helped in identifying the extent
of impact on the identified VECs and assist in defining “Cause & Effect” relationship.



Table 5-1: VECs and Indicators

Aspects Identified VECs Indicators
Physical Land (including soil) Potential changes in land use; change in soil
environmental quality; riverbank erosion

services and natural
processes

Rivers, streams and natural
drainage

Changes in water flow regime, changes in
sediment transport regime, riverbank erosion,

flood and water logging
Perennial rivers, ponds and | Water quality
other wetlands
Air Air quality
Noise Noise level (mainly in sensitive locations like

schools and hospitals)

Ecological Aspects

Terrestrial Habitats

National Park, Forests and vegetation, protected
and endangered species

Wildlife Wildlife population, habitat and availability of
food and water
Aquatic biodiversity Fish and other aquatic species, their habitat
Socio-economic Land (including | Migration and pressure in land resources,
Condition Settlements and | increase in settlements and infrastructures,
infrastructures) ribbon development
Population (Demographic | Demographic features (population, caste and
features) ethnicity, age groups, household size etc.)
Economy and well-being | Economic activities, income and expenditure,
(Livelihood) poverty level, livelihood, Cost escalation of land
and properties
Cultural Aspects Cultural values Cultural events and functions, festivals, rituals

etc.

Heritage sites,
sites and structures

religious

Temples and shrines, Ghats along rivers

6. Projects considered for CIA

Different projects within KDP Road alignment vicinity that can have cumulative impacts on

VECs are as follows:

Table 6-1: Projects Considered for CIA

S.N. Projects Brief Description
1 The KDP upgrading road | This is the main project proposed for upgradation from two lane to four
project lane (salient features given in Table 2-1). It is section of East-West
Highway. As mentioned in ESIA earlier, ROW of the road is 50 m (25
m each side from central line) and is under DOR where only a few
illegally settlers are encroaching the area.
Other Road Projects
2 Kamala-Kanchanpur Road | It is the continue section of KDP road towards eastern part and is also a
Project section of East-West Highway. Like KDP road, this road section is also
proposed for upgradation from two lane to four lane and the project is
under construction at present.




Pathlaiya-Hetauda-
Narayanghat Road Project

It is also section of East-West Highway, western section to KDP Road
(its alignment is North-South direction rather than East-West direction).
Some of the road section passes through Parsa National Park and can
disturb wildlife movement. This road section is also proposed for
upgrading from two lane to four lane and is under design phase.

4 Pathlaiya-Birgunj  Road | It is extended towards southern part towards Birgunj (get way of Nepal)
Section and India Border from end of KDP road at Pathlaiya. This road is of six
lane and construction part is almost completed

5 Kathmandu-Terai Fast | The road starts from Kathmandu, capital city of Nepal and joins KDP

Track road alignment near Nijgadh, west of the Bakaiya River. The road is
under construction phase.

6 BP Highway The road starts from Dhulikhel (nearby city to Kathmandu) and joins
KDP road alignment at Bardibas. The road is already constructed and
under operation. The road is of just intermediate lane and can be
planned for upgradation to double lane.

7 Madan Bhandari Highway | It passes along with the Chure-Bhawar (siwalik range) and is somewhat

(NHO09) parallel to KDP road alignment (aerial distance ranging from 10 km to
28 km north from KDP road alignment). Track opening of this highway
within project vicinity is completed and some sections are ongoing
upgrading works including bridge constructions.

8 The Postal Highway It is also somewhat parallel to KDP road alignment extended more than
18 km to 35 km south from the KDP project. Some sections of this
highway are also undergoing upgradation (construction of bridges and
intermediate lane to two lane).

9 Numerous feeder roads and | All these roads are extended north-south in direction joining with the

Agriculture roads

KDP road inter- sections. These roads are at times upgraded and
periodically maintained too.

Railway Projects

10

Mechi-Mahakali
Electrified Railway and
Raxaul- Kathmandu
proposed railway

Mechi-Mahakali Electrified (MME) Railway project runs more or less
parallel to KDP road alignment up to Chocha (300 m to 1.5 km south in
average distance). From Chocha, the Chocha- Simara- Birgunj link of
railway will pass through south from the proposed Nijgadh International
Airport towards Birgunj; and the next Chocha-Nijgadh- Hetauda-
Bharatpur section of MME Railway intersect KDP alignment north-east
of Nijgadh that bifurcates to Fast Track in the north-west of it. Design
of this MME Railway is under revision and bridges at some places are
under construction. Besides, the Raxaul- Kathmandu proposed railway
is also in design phase which has avoided the proposed Nijgadh
International Airport, bifurcates MME railway and KDP road in the east
of NIjgadh that also set considering the utility of both railway stations
to be nearby location at south-east of Nijgadh where a dense
Government’s Forest is located. These all-proposed projects located
around the Nijgadh Bazar. The landscape of Nijgadh bazar facing of
problems of water logging and it is being increased due to the
urbanization at the periphery of Nijgadh. There could be more pressure
on agriculture land and overall land use on Nijgadh Bazar. Thus to
study of changing land use is essential because of chances of
environment degradation in future.

Transmission Line along with Substations




11 Hetauda- Dhalkebar-
Duhabi 400 KVA
Transmission Line and
other transmission line
projects

This transmission line starts from Hetauda (around 20 km north from
Pathlaiya Junction) and obliquely reaches towards northern part of
Nijgadh after which it runs almost parallel to KDP road alignment.
Erection of towers is completed and stretching of wire is also almost
completed. There are other 132 KVA Transmission Lines Projects too
adjoining and running parallel to KDP road alignment.

12 Dhalkebar 400 KV

Under operation and upgradation

Airport

Substation, Nawalpur
Substation, Chandrapur
Substation
Airport
13 Nijgadh International | It is proposed 5 km south from KDP road alignment west of Bakaiya

River inside the forest area and settlements area. This is under planning
phase and project is not yet confirm.

Source: Proposed projects inceptions review

Location of these projects is shown in Figure below
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7. Impact Identification

As mentioned above, there are different projects within the project vicinity whose activities
can have significant impacts on VECs. These impacts are listed in table below:

Table 7-1: Impact Identification

Ghats along rivers

S.N. | Existing/Planned and | Major Project | Impacts VECs Impacted
Proposed Development | Activities
1. KDP Road Upgradation | Construction Phase
Project and Other Road | Site Clearance Tree Cutting, | Terrestrial Habitats
Projects removal of
vegetation
Dust/Air Pollution | Air
Damage to private | Livelihood
and public
structures
Damage to | Heritage sites,
Temples and | religious sites and
shrines, access to | structures

Bridge construction,

River bank erosion,

Rivers, streams and

river bank | downstream natural drainage
excavation sedimentation
Construction of | Flooding and water | These projects will

road embankment

logging

not impact on new
Land basically but
needed some lands to
enhance as  per
design improvement.

Movement of | Air Pollution Air

construction Increase in noise | Noise

vehicles, level

construction

activities

Operation of | Water logging Land, Rivers,

Burrow Pit streams and natural
drainage

Operation Phase

Movement of | Disturbance to | Wildlife

Vehicles wildlife movement

Accessibility Ribbon Land (Minor

Development

quantity of land will
be acquired as per
design
improvement.)

2. Railway Projects

Construction Phase

11




Land acquisition for
construction of
structures

Reduction in land
availability, change
in land use

Being a Megha
project, -MME
Railway alone has
required massive

land in its railway
lines and numerous

stations.  If  we
suppose of 130 km
railway line with
50m RoW, and

further 30m width
and 700m length of
10 railway stations
that required
tentatively 76,10,000
Sqm (671 hectare)
of lands acquired.
There are  other
railway alignments
are also going to
bifurcate the KDP

Site Clearance

around Nijgadh.
Tree Cutting, | Terrestrial Habitats
removal of
vegetation
Dust/Air Pollution | Air
Damage to private | Livelihood
and public
structures
Damage to | Heritage sites,
Temples and | religious sites and

shrines, access to
Ghats along rivers

structures

Bridge construction,

River bank erosion,

Rivers, streams and

river bank | downstream natural drainage
excavation sedimentation

Construction of | Flooding and water | Land

railway logging

embankment

Movement of | Air pollution Air

construction Increase in noise | Noise

vehicles, level

construction

activities

Operation of | Water logging Land, Rivers,
Burrow Pit streams and natural

drainage

Operation Phase

12




Movement of Rail Disturbance to | Wildlife
wildlife movement
Accessibility Ribbon Land
development
3. Hetauda Dhalkebar | Construction Phase
Transmission Line and | Land acquisition for | Reduction in land | Land (The required

Sub-station Projects

construction of | availability, change | land does not
structures in land use deteriorate land
form rather than
forest depletion. The
area of private land
to be acquired
permanently for the
construction of sub
stations and tower
pads is
approximately 38.16
ha and for RoW of
transmission line is
712.33 ha' The
alignment has
mostly selected the
marginal
Government/forest
land in general.
Site clearance Tree Cutting, | Terrestrial Habitats
removal of
vegetation
Damage to private | Livelihood
and public
structures
Construction of | Obstruction to | Land, Rivers,
towers and | natural drainage streams and natural
substations drainage
Cement washout Land, Rivers,
streams,
Groundwater
Construction Increases in noise | Noise, Wildlife
Activities level
Operation Phase
Transfer of | Electrocution Wildlife (mainly
electricity monkeys and birds)

4, Nijgadh  International

Airport

Construction Phase

Land acquisition for
construction of
structures

Reduction in land
availability, change
in land use

The required land for
the proposed NIA is
extensive. There will

! Adapted from approved IEE report of Hetanda-Dhalkebar-Dubabi 400 kv Transmission Line, May 2019
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be pressure on
approximately 8,045
ha of land? due to
construction

activities Location
of it is in the forest
arca and also the one
of the major elephant
movement roots. The
estimated land for
the NIA can only be
calculate after
knowing its shape
and size which is still
unknown. Due to
development.

Site clearance Tree Cutting, | Terrestrial Habitats
removal of
vegetation
Damage to private | Livelihood
and public
structures
Damage to | Heritage sites,
Temples and | religious sites and
shrines structures
Construction Increases in noise | Noise, Wildlife
Activities level
Operation Phase
Movement of | Dust/Smoke, Air | Air
vehicles and | Pollution
airplanes Increase in Noise | Noise, Wildlife
level
Construction  and | Disturbance in | Land, Rivers,
operation of | surface and | streams and natural
structures subsurface  water | drainage
flow

5 Kathmandu-Terai
Track

Fast

Construction Phase

Land acquisition for
construction of
structures

Reduction in land
availability, change
in land use

The required land for
the proposed
construction of
Kathmandu-Terai

Fast Track project
approximately 10
ha®. The land will be

2 bttps:/ | farsightnepal.com/ news/ 46

3 Adapted from approved ELA report of Kathmandn-Terai Fast Track Project
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converted into
infrastructure.
Site clearance Tree Cutting, | Terrestrial Habitats
removal of
vegetation
Damage to private | Livelihood
and public
structures
Damage to | Heritage sites,
Temples and | religious sites and
shrines structures
Construction Increases in noise | Noise, Wildlife
Activities level
Operation Phase
Movement of | Dust/Smoke, Air | Air
vehicles and | Pollution
airplanes Dust/Smoke,  Air | Air
Pollution
Construction  and | Disturbance in | Land, Rivers,
operation of | surface and | streams and natural
structures subsurface ~ water | drainage
flow

8. Prioritized VECs for CIA

Different projects considered for CIA and their cumulative impacts with respect to KDP road
project is summarized in table below.

Table 8-1: Assessment of Cumulative Impacts of Different Project with respect of KDP

S.N. | Projects Considered
for CIA

Cumulative Impacts with respect to KDP

1. Kamala-Kanchanpur
Road

This road is under construction and it is expected that the
construction period of this project overlaps with that of KDP
for at least 1 year (initial phase of construction of KDP).
Hence, cumulative impacts from dust/air pollution, water
resources (mainly Kamala River) and disturbance to traffic
movement during construction phase and cumulative impact
in land resources during operation phase is expected.

2. Pathlaiya-Hetauda-
Narayanghat Road

Detailed design of this road is under process and it is expected
that the construction period of this project overlaps with that
of KDP for at least 1 year (towards completion phase of
construction of KDP). Beside dust and hinderance to vehicular
movement, as both KDP and this road shares same ecological

15




section of Parsa National Park, cumulative impact in forest
and wildlife (including elephant) is expected.

Pathlaiya-Birgunj
Road Section

Upgradation of the road is almost completed and under
operation. Cumulative impact in land resources during
operation phase is expected (mainly from Birgunj to Nijgadh).

Kathmandu-Terai Fast
Track

This road is under construction and it is expected that the
construction period of this project overlaps with that of KDP
for at least 1 year (initial phase of construction of KDP).
Hence, cumulative impacts from dust/air pollution, water
resources (mainly Bakaiya River) and disturbance to traffic
movement during construction phase and cumulative impact
in land resources during operation phase is expected. Further,
cumulative impact in forest (tree clearance, more openness in
forest section and disturbance to wildlife including elephants)
is also expected during both construction and operation phase.
The cumulative impact can be up to 2 km periphery from KDP
and KTFT junction at chainage 348+600.

BP Highway

Construction of the road is already completed and under
operation. Cumulative impact in land resources due to
migration of people during operation phase is expected
(mainly at Bardibas, junction at chainage 267+100). If this
road is planned for upgradation, then construction activities
can have further impact in water resources i.e. rivers, streams
and natural drainage (landslides and quarrying activities and
muck disposal at upstream section of Ratu River, Bhapsi river
and Kamala river).

Madan Bhandari
Highway

Different  sections of this road are  under
construction/upgradation and it is expected that the
construction period of this project overlaps with that of KDP.
As this road lies towards upstream and crosses the catchment
of major rivers/streams crossing KDP road section, the
cumulative impact expected during construction is on water
resources due to landslides (cut slope failure), excavation and
disposal of muck down valley and quarrying of river bed
materials. Such activities in upstream section can trigger
downstream sedimentation, rise in river bed, change in river
morphology and flooding. During operation also, landslides
and river bank cutting on upstream section can impact on
water resources (i.e. rivers, streams and natural drainage).

Postal Highway

Different  sections of this road are  under
construction/upgradation. As this road lies towards
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downstream and crosses major rivers/streams crossing KDP
road section, the cumulative impact expected during
construction is on water resources (i.e. rivers, streams and
natural drainage) mainly due to quarrying/borrowing of river
bed materials which may lead to change in river gradient,
change in river morphology and enhance river bed scouring
and river bank cutting triggering flooding. During operation
phase, raised road embankment and narrower rivers due to
bridges and river embankment/dykes can create issue of water
logging mainly land in between KDP road and Postal
Highway.

Other roads joining
KDP

Different roads are joining KDP that are undergoing periodic
maintenance and upgradation. If construction period of these
overlap with construction period of KDP road, then there can
be cumulative impact due to noise and dust. Further if such
junction and road improvement work lie within forest
sections, then they will impact flora and fauna. During
operation phase, in forest sections, cumulative impact can
occur in wildlife movement (including elephants) and in
settlement sections, cumulative impact can occur in land
resources.

Mechi-Mahakali
Electrified Railway

This railway is under construction and it is expected that the
construction period of this project overlaps with that of KDP.
Hence, cumulative impacts from dust/air pollution, water
resources i.e. rivers, streams and natural drainage (almost all
river/stream crossings) and disturbance to traffic movement
during construction phase and cumulative impact in land
resources during operation phase is expected. Further,
cumulative impact in forest (tree clearance, more openness in
forest section and disturbance to wildlife including elephants)
is also expected during both construction and operation phase.
The cumulative impact can be severe in between KDP road
alignment and railway alignment. For land the section from
chainage 256+300 to 268+200, 293+800 to 296+300 and
298+700 to 315+800 can have cumulative impact due to
migration of people and unmanaged settlement development.

For cumulative impact in flora and fauna, sections in between
chainage 284+800 to 290+900, 315+800 to 324+900,
339+200 to 343+600 and 360+800 to end of the KDP road are
noticed to be of greater concern. Further, sections 339+200 to
343+600 and 360+800 to end of the KDP road are crucial for
elephant movements too and proposed railway will be
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crossing KDP at 342+500 and one station is purposed just
after the crossing.

10.

Hetauda- Dhalkebar-
Duhabi 400 KVA
Transmission Line and
other transmission line
projects

Some of the transmission line projects are under construction
and some are already completed. Cumulative impacts from
these projects and KDP road alignment is associated with dust
during construction and land during operation due to land
restriction within ROW.

11.

Dhalkebar 400 KV
Substation, Nawalpur
Substation,

Chandrapur Substation

Some of the substation projects are under construction and
some are already completed. Cumulative impacts from these
projects and KDP road alignment is associated with dust and
water resources i.e. rivers, streams and natural drainage (due
to quarrying and borrowing activities) during construction.

12

Nijgadh International
Airport

This project was planned but rejected by supreme court and
ordered to secarch for alternative location. However, this

project if implemented in proposed location, then can share
cumulative impact with KDP road project (from chainage
347+500 to 357+100, mainly towards southern side/left side
of KDP). Major concern will be on flora and fauna. Trees need
to be removed within ROW of KDP road alignment and for
this airport project, huge amount of adjoining forest land need
to be cleared. Further, the proposed location is prime habitat
of elephants and both projects can cumulatively impact on
elephants. If both these projects share common or overlapping
construction period, then there can be cumulative impact due
to increased movement of construction vehicles and
equipment, noise, dust etc. impacting in wildlife as well as
people and settlements nearby. There may be impact in water
resources too due to quarrying/borrowing of river bed
materials as construction materials.

From sensitivity analysis as per above table it is noticed though 14 VECs were listed as per
ESA report of Kakarbhitta-Pathlaiya road, that most of the cumulative impacts associated with
KDP road and other projects within project vicinity are related with dust and air, noise, traffic
issue, impact on flora and fauna, impact on rivers, streams and natural drainage and stress on
land resources. Issues related with ambient environmental conditions like dust, noise, water
pollution etc. can be resolved at each project level through proper mitigation measures at each
project level. Similarly, impact on flora mainly loss of trees can be compensated through
compensatory plantation. Major residual impacts that needs to be dealt in an integrated way
are found to be mainly rivers, streams and natural drainage under physical environment,
wildlife movement under biological environment and land resources under socio-economic and
cultural environment hence these are prioritized as major VECs to be considered for CIA.
VEC:s to be considered for detail analysis has been prioritized according to sensitivity analysis
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where most sensitive VEC under each environmental domain has been selected (as per Table
8-1 above). Prioritized VECs for CIA are as follows:

e Rivers, streams and natural drainage under physical environment,
e Elephants (within wildlife as umbrella species) biological environment and
e Land resources under socio-economic and cultural environment.

9. Rivers, Streams and Natural Drainage
9.1 General Scenario

The KDP road alignment runs almost east to west, and the project area's drainage pattern is
north to south. Hence the road alignment has to address cross-drainage structures adequately
for efficient flow of natural drainage from the northern to southern side. There are 200 locations
within the KDP road alignment to be considered for addressing natural cross drainage
structures. Among them, at present there are bridges over 73 locations, different types of
culverts over 106 locations and causeways over 21 locations. Hydrological analysis for each
drainage was done during design phase and the design has proposed bridges over 60 locations
and box culvert over other remaining 139 locations. 1 bridge is under construction at Dudhaura.

Natural drainage along KDP road alignment is shown in figure below:

N

Legend : : A
——— KDP_Road_Alignment
Natural Drainage s Kilometers
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Sources: Esri, USGS, NOAA, Sources: Esri, Garmin, USGS, NPS

Figure 9-1: Drainage Pattern along KDP Road Alignment
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9.2 Boundaries under Consideration
Spatial Boundaries

The whole catchment/watershed area of each river will have influence and the influence can
continue in large areas downstream. However, for this assessment, Madan Bhandari Highway
towards upstream and Postal Highway towards downstream can be set as upper and lower
limits of spatial boundaries. Madanbhandari Highway has been considered as upper boundary
level as excavation, muck disposal and quarrying and borrowing activities during construction
can impact water resources downstream. Further, during operation phase too, cut slope failures
and landslides in this road can impact water resources downstream. Road embankment, bridges
and cross drainage structures and river embankments constructed over Postal highway towards
the downstream side can cause water logging and flooding issues upstream side. Hence
considered as southern limit of spatial boundary.

Temporal Boundaries

The construction period of the KDP project will be 3 years and the operation phase of the
project will be 30 years, hence temporal limits considered for the KDP project are 30 years for
the operation phase and 3 years for the construction phase.

9.3 Baseline Information

Apart from Bagmati, Kamala River and Bakaiya Rivers, all other ephemeral streams originate
from the Siwalik region (Churia) dependent upon rainfall for their runoff. Further, due to fragile
geology with loose soil and weak rocks that are easily disintegrated, runoff from rivers and
streams from the Siwalik region are ladened with sediments which upon entering the flat lands
(Terai Plain, as of the project area) deposit these sediments there.

Large alluvial fan deposits occur along the main streams. They are tens of meters thick and
extend all over the project area. The fine sand and silt with clays are produced from the
surrounding sloping catchment, washed away during past floods and transported due to the
moderate to steep gradient of the rivers and deposited in the gentle slopes of the Terai plain
due to decrease in the velocity of the flood flows particularly in aggregating rivers.

The Churia range contributes the maximum sediment load to the rivers originating from the
southern face (Sharma 1977). According to a JICA study, the annual sediment yield of the
Lakhandehi river is estimated as high as 178,000 m? per year. In some stretches of the Churia
rivers, almost two meters of sediment has been deposited in the last 45 years (Dixit 1995). Due
to the higher sediment load, the bed level of several rivers is rising significantly particularly in
aggregating rivers along KDP. Major siltation problems observed are in Charnath, Baluwa,
Jalad, Basai, Ratu, Bhapsi, Gaushala, Bankhe, Betini, Lakhandei, Lamaha, Dhansar, Pasaha
and Dudhaura.

9.4 Impacts Associated with KDP Road Upgradation and Mitigation Measures
Proposed

Flooding and waterlogging

Increase in road embankment will increase probability of flooding and water logging mainly
in Mithila, Lalbandhi and Nijgadh area.
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To address this issue, sufficient cross drainage structures have been proposed in design. All the
existing causeway will be converted to box culverts. Capacity of side drainage is also increased.

River Bank Cutting

Excavation for abutment and piers during bridge construction can increase the probability of
river bank cutting. Further operation and borrow pits within and near river and stream channels
can enhance this issue.

To address this issue, adequate river protection structures (river embankments and dykes,
wildlife friendly in proposed underpass section) have been proposed in design. Further, quarry
and borrow pit will be operated as per national guidelines for the extraction, sale and
management of river bed materials. Management plans for operation of quarry and borrow pit
have been prepared for the project and will be strictly followed during construction.
Excavation works will be halted during rainy season.

Sediment Transport/Downstream Sedimentation

Excavation near and within river bodies, operation of quarry and borrow pits and disposal of
spoil/muck can increase sedimentation load in river bodies. Increased sedimentation load can
impact water quality and aquatic life too. There will be less water carrying capacity of rivers
due to high sediment load in downstream. The depth of river will be less and it will affect the
discharge.

It is crucial to avoid dumping sediment and construction materials directly into the rivers during
road construction to prevent further environmental degradation. In addition to this, as
mentioned above, proper management of quarry and borrow pits, halting excavation activities
during rainy season and construction of river protection structures can minimize the rate of
sediment transport/downstream sedimentation issue.

Degradation of Water Quality

Degradation of water quality is a major issue mainly during the construction phase. Bitumen
bleeding, spillage of other chemicals and haphazard discharge of solid waste and wastewater
can lead to water pollution and degradation of water quality (both surface water and ground
water). Kamala, Janga Pul-1, Kalinjor — 2, Dumdume, Chapani, Rai Bridge, Bagmati, Lamaha,
Kali Khola, Bakeya and Pasaha are major perennial rivers where the impact will be severe.
This can impact aquatic life too.

Bitumen and other chemicals will be stored properly and handled with care. If spillage occurs,
then it will be removed immediately by using spillage kits. For efficient management of solid
waste, proper solid waste management plan has been proposed and will be managed as per this
plan.

9.5 Cumulative Impacts from other Projects and Mitigation Measures Required

Beside KDP road project, other projects within the project vicinity will have impact in natural
drainage system including rivers and streams. Major ones are crusher and quarry and borrow
pit projects (sand and gravel mining) and Madan Bhandari Highway and Kathmandu-Terai Fast
Track.
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Extraction of river bed materials is major issue within project area and lot of crusher plants and
quarry and borrow pit operations can be observed in most of the rivers crossing KDP road
alignment. Over extraction of river bed materials, haphazard disposal of waste and waste water
is major issue noticed. Proper and controlled extraction of river bed materials without
interfering river morphology is recommended. Extraction of river bed materials during rainy
season should be strictly prohibited.

Madan Bhandari Highway

Construction activities in Madan Bhandari Highway, Kathmandu-Terai Fast Track and other
road projects upstream of KDP road alignment are also increasing sediment load to rivers.
These sections lie within chure (siwalik) region with fragile geology. Numerous landslides and
cut slope failures can be noticed along upstream roads that have increased sediment load in
rivers. Further, disposal of spoil/muck in down valley to these river bodies is also polluting
these rivers.

Proper and adequate slope protection measures is recommended in these road sections. Series
of check dams are required for sediment control in river and catchment area/basin. Check dam
will reduce the velocity of flowing water and settle the sediments in check dam, hence stop the
spreading of sediments deposition in agriculture land, forest land and in settlement area.

Also deposited sediments from rivers shall be extracted at regular interval to enhance the river
capacity. Before extraction plan there shall be scientific study regarding the extraction of
sediments. This will have beneficial impact as there will be revenue generation of local
government.

Postal Highway

There are projects like Railway line and Postal Highway (Hulaki Rajmarg) towards the
downstream side of the KDP road. These projects are high embankments which are barrier to
the flow of river. The river flowing water in the downstream of KDP and before these railway
and road way inundate as high embankments of these projects will be barrier for flowing water.

Sufficient number of cross-drainage structures are required for other projects. The KDP project
is already providing sufficient no of cross drainage structures.

10.Elephants

10.1 General Scenario

Asian elephant (Elephas maximus) is a mega-herbivore. Nationally assessed as Endangered as
per both the Nepal Red list series and the [IUCN Red list. Asian elephant is also listed on CITES
Appendix I species and Nepal’s Protected species as per NPWC Act 1973. Asian Elephants are
distributed across the Terai region of Nepal and estimated to be present within 22 districts of
Nepal. They are present in Bardia National Park, Chitwan National Park, Koshi Tappu, Parsa
and Shukla Phanta National Park.

In Nepal Elephants are distributed in three sub population namely Eastern, Central and Western
elephant groups. The number of Nepal's resident elephants is estimated in 227 individuals in
which 45 elephants are from the East, 53 elephants from Central and 113 elephants from West
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(Ram and Acharya, 2020) in preferred habitat of 12,069 km? forest area used by Asian
elephants.

Eastern and central elephants have migrated from Jhapa to Chitwan Parsa complex and
travelled up to Balmikinagar at Triveni but never crossed the Triveni area towards west
Nawalparsari and Rupandehi, though eastern elephant visited eastern Nawalparasi area very
frequently.

Present project road falls near Central and Eastern Elephant Population of Nepal part of
Chitwan-Parsa complex made up of Chitwan National Park and Parsa National Park which is
2000 km? forest area. Chitwan-Parsa complex elephant population is reported as 45 elephants
which are migrating from east west (Jhapa to Parsa and Valmiki reserves to Chitwan) vice
versa. Figure 10-1 shows the Elephants distribution map in three sub population namely
Eastern, Central and Western groups in Nepal

Western Elephant Population

2] Elephant evidence
[] Terai (lowland) District
Non Terai District boundary

T e PO |. | |
FRESCURCES HAALATA 1} 50 100 200 Km

Figure 10-1: Elephants distributed in three sub population namely Eastern, Central and
Western groups in Nepal.

Map showing the location of linear and infrastructure projects near the project road and
Elephants sub population distribution of Central and Western group population of Nepal are
shown in Figure 10-2.

23



I Fast track Road
I Nijgadh Airport
s Madanbhandari Highway (NH09)
= = = === Simara and Birgunj Railway
wnnnne Mechi Mahakali Railway
Central Elephant Population

[(®7] Elephant evide
=) Terii (Il:wle:nd}nl;:l‘;mct Eastern Elephant Population

Non Terai District boundary

fewiviter  ferwrem
mﬂ’”ﬁmr I . 5 | . 4 . ]
0 80 100 200 Km

Figure 10-2: Location of linear and infrastructure projects near Elephant Central and
Western population of Nepal

KDP Road section falls in the central and eastern parts of the elephant population in Nepal, it
is estimated that a population of 25 to 30 elephants are largely resident within the Parsa Wildlife
Reserve and Chitwan National Park (ten Velde 1997; DNPWC 2008). Elephants in Parsa
National Park are dispersing into Chitwan region in search of water and more suitable habitat
during the dry months starting from February-May (Petra Furaha ten Velde 1997*). Movement
of elephants outside the Parsa National Park and associated wildlife reserve was evident due to
unsuitable habitat in all seasons, reduced supply of food and water, and encroachment by
human beings (Puja Sharma 2019°).

10.2 Boundaries under Consideration
Spatial Boundaries

Though elephant home ranges are estimated to range from 188 sq. km to > 400 sq. km, for this
study, a buffer area of 10 km from the central line of the KDP road alignment including Parsa
National Park, 21 community forests, 9 collaborative forests, Sagarnath Forest Development
Project, and national forest areas is considered.

4 A Status Report on Nepal’s Wild Elephant Population Petra Furaha ten Velde, 1997

5 Sharma, P., H. Adhikari, S. Tripathi, A.K. Ram & R. Bhattarai (2019). Habitat suitability modelling of Asian
Elephant Elephas maximus (Mammalia: Proboscidea: Elephantidae) in Parsa National Park, Nepal and its buffer
zone. Journal of Threatened Taxa 11(13): 14643—14654; https://doi.org/10.11609/jott.4467.11.13.14643-14654
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Figure 10-3: Forest along the Road Alignment
Temporal Boundaries

As mentioned earlier, the construction period of the KDP project will be 3 years and operation
phase of the project will be 30 years, hence the temporal area of influence consider for KDP
project is 30 years for the operation phase and 3 years for the construction phase. However,
habitat fragmentation and impact in wildlife including elephant started since 1970 after
construction of proposed road for upgradation and the impact will continue till the operation
of the road.

10.3 Baseline Information

Based on the primary findings, main elephant crossing points were between the section CH
350 to CH 366 which is near the Parsa National Park and Halkhariya wetland near to CH
358+100 followed by Dhansar river near CH 339+300. As per the consultations elephant
movement near this chainage is of refugee population where no migration of the group (2 to 3
individuals) is envisaged. Further, a group of 5-7 elephant movement were recorded as per the
primary survey findings supported by consultations with forest, local forest users and road
commuters connecting the link between forest-local people and road users. Another pattern of
elephant movement was found to be in monsoon season starting from June to September with
an estimated group of 12-18 annually. This is a seasonal migration from the Chitwan National
Park to Parsa National Park which is connected with the KDP road section from CH 365+600
to CH 349+100 and nearby community and collaborative forests.

Elephants within the project area were found to have conflicts with nearby settlement areas too
where they invade and destroy crops mainly paddy, sugarcane, bananas and other products.
Movement of elephant was noticed near the village Piluwa Village which is 300 m distance
from the km 357+800, Tangia Basti 2.5 km distance from the km 351+000.
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Peak Road Crossing Seasons: Connecting the information collected from different stake
holders, two peak seasons for road crossings were recorded which include one during maize or
wheat maturing time (June — July) and other during paddy maturing time (Sep. — Nov.). Most
of the movement of elephants were reported to occur at night.

Elephant distribution map was prepared by integrating the primary evidence collected during
the study period as shown in Figure 3-8 below.

Legend:

¥amaio- Dhalkebor-Pathalalya
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Figure 10-4: Distribution of Elephants along the Project Corridor along with zoomed
portion of Pathalaiya section from CH 365+600 to CH 349+100

10.4 Impacts Associated with KDP Road Upgradation and Mitigation Measures
Proposed

Hinderance in Movement

Some parts of PNP and adjoining forest outside the PNP represent the prime habitat of wild
elephants. The movement of elephants and other animals is significantly hindered due to
increased frequency of high-speed vehicles. Due to elevated surface of the highway (2-5 m
from the surface), elephants most of the time do prefer to cross highway through causeways.
The larger herds cross the road from elevated normal road, if they do not find causeways on
the way.

Speed limit of 40 km per hour is proposed near the 14 km stretch of Parsa National Park as
mandate by Chief Conservation Officer, Parsa National Park. Speed limit is proposed between
the Chainage km 350+00 to km 366+420. Beside this, a total of 8 bridges along with guiding
fences and noise barriers were proposed to serve a dual purpose of drainage and large mammal
crossings including elephants (9 bridges and 1 culvert are proposed for medium size animal
crossings). Asian elephant requires the highest vertical clearance and crossings that are
designed to accommodate elephant will be suitable for a variety of smaller wildlife species.
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List of bridges proposed to additionally serve as elephant crossing are given in the Table 10-1
below.

Table 10-1: List of Bridges/Under Passes Proposed for Elephant Crossings

Existing Bridge Proposed Structure LBL HFL
Chainage Bridge : (m) (m)
SN | (Center of Name Total Span Total No of | Vertical
Bridge) Length | Length Length | Span | Clearance
(m) (m) (m) (m)
1 329+666 | Amu - 1 34.02 3*11.34 25 1 6.5 | 139.97 | 140.79
2 333+842 | Lamaha 66 2*33 66 2 7.5 | 134.21 | 137.82
3 3394381 | Dhansar 164 8%20.5 164 4 6.5 145.3 | 147.35
4 3474272 | Bakeya 355.2 16%22.2 330 3 6.9 | 148.84 | 153.22
5 3534612 | Terhakilo 45.6 4*11.4 41 1 6.5 | 146.48 | 149.12
6 3574337 | Pasaha 165 5*33 165 5 6.5 139.2 | 141.63
7 3614003 | Balganga 67.08 3%22.36 66 3 6.5 | 147.55| 149.53
3 363+687 | Dudhaura | 90.493 | 2%45.2465 Bridge under Construction more than 6.5m vertical
clearance

Adapted from detailed design report-2023
Impact due to increased Sound and Light

Artificial light, especially at night, can change animal’s perception of resources, foraging, mate
selection, and navigation and have cascading ecological and biodiversity impacts Traffic noise
can affect a wide range of birds, herpetofauna, and mammals including Elephants. Human-
sourced noise can affect wildlife communication, habitat occupancy, vigilance, predation
efficiency predator avoidance behavior and various other types of behavior. These effects vary
among wildlife species, leading to differential responses within wildlife communities, which
could affect trophic and other interactions.

To avoid impacts due to sound and light during construction phase, construction works will not
be done during night time in areas adjoining to forest and Parsa National Park. For addressing
this issue during operation phase, T-top Noise barriers are proposed near the Dudhra River
Bridge Ch 363+600, Balganga River Brdige Ch 360+800, Pashah River Bridge Ch 357+070,
Bakaiya River Bridge Ch 3474200, Dhansar River Bridge Ch 339+300 where significant
movement of elephants and tigers are noticed between the Parsa National Park and associated
community reserves.

Human-Wildlife Conflict

Regardless of the specific present road expansion activity, Human-elephant conflict between
Pathlaiya (27°11'46.74"N, 84°59'11.56"E), Piluwa (27° 9'38.44"N 85° 3'40.66"E), Dudhara
(27°11'17.20"N  85° 0'40.45"E) Gumba (27° 8'46.28"N 85° 7'54.30"E) and Nijgadh
(27°11'3.25"N 85°10'21.56"E), mostly in south of the highway is severe. Residential and
migratory elephants from Parsa National Park migrate towards the east in Bara and Rautahat
and destroy crops massively. Herds of elephants cross Bagmati river and travel to Sarlahi
district to raid crops. Road expansion initiatives often escalate conflicts between humans and
wildlife due to influx of people during construction period, movement of construction vehicle.

The implementation of the Solar Electric Fencing near 3 village Pathlaiya (CH:365+700 to
CH:366+800), Piluwa (CH:357+300 to CH:358+400.), Dudhaura bridge settlement
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CH:363+700 LHS around the settlement is recommended. The electric fences are only effective
at preventing crop raiding Banikoi et al. (2017). Apart from the implementation of the Solar
Electric Fencing near 3 problematic village, bio fencing is also suggested around the settlement
as a long-term approach towards addressing the Human Wildlife Conflict near the project road.
Bio-fencing is indeed a viable long-term approach to mitigating human-wildlife conflict near
project roads or settlements which reserving ecological connectivity and promoting sustainable
development. For elephants, bio-fencing technique involves grow cane/rattan (with sharp
spines on the stem) on human settlement boundaries to deter elephants from entering human
habitations and crop fields. To protect these bio-fences, regular monitoring is essential and
crucial.

10.5 Cumulative Impacts from other Projects and Mitigation Measures Required

Construction of linear projects near the Parsa National Park might impact the elephant corridor
movement with effects of fragmentation and isolation for elephant populations that may cause
increased human-wildlife conflict in the agricultural areas, which is already observed in some
areas, adjacent to Patlaiya- Piluwa. Seasonal movement of Asian Elephant herds near KPD
section serves as an indicator to assess impact of the road upgrades and extension and possible
cumulative impacts, relevant to construction of other linear structures in the area.

Cumulative impacts of the upgrading of this road, when combined with ongoing and future
development projects are assessed to be significant as well. Potential cumulative impacts
include uncoordinated development of several linear and other infrastructures (adjoining road
projects, railway, airport, transmission lines, etc.), land use change and land transformation in
the general project area.

In the case of road upgrades and extension, there is a risk of increased elephant — vehicle
collisions and human-elephant conflicts in the fragmented and isolated elephant habitats. The
ESMP, including the Biodiversity Management Plan, that applies the mitigation hierarchy
should manage risks and impacts on wildlife collisions and road kills. Opportunity for
elephants to move through landscape development near Parsa National Park to Indian border
in Charali Forest Area and in Belbari-Pathari Forest may be defined as threshold for further
existence and viability of wild elephant population in Nepal.

The major potential impacts are relevant to construction of several linear structures in the
project area and lack of coordination between projects that to ensure crossroad facilities
(underpasses and overpasses) for further elephant movement within existing corridors. Among
others, more sensitive is noticed for Pathlaiya-Hetauda-Narayanghat Road section followed by
Kathmandu Terai Fast Track and Mechi-Mahakali Electrified Railway. As mentioned in Table
6-1, Pathlaiya-Hetauda-Narayanghat road section is also a part of East-West Highway and
continuation of KDP road towards western side. The road alignment runs south to north in this
section crossing Parsa National Park too and hence being critical for wildlife movement. Also
it passes through the Barandabhar forest corridor, buffer zone of Chitwan National Park. The
project is under design phase. Kathmandu Terai Fast Track project is under construction and is
also aligned north-south. As this road is also near Parsa National Park towards the western side,
it is critical for wildlife movement. Adequate wildlife crossings in these two road sections is
required for addressing wildlife movement in a cumulative way.
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Similarly, Mechi-Mahakali Electrified Railway lies towards southern side of KDP road
alignment and also runs east to west. This project should refer to wildlife crossings as proposed
for KDP road and develop wildlife crossings in similar sequence otherwise the crossings
developed by KDP road will not be effective as expected.

The Nijghad Airport is at the stage of planning, and it has several environmental issues. the
decision about its construction already was taken. Thus, at least, three linear infrastructures
(highways) and airport with access road might change landscape features may impact the its
valued environmental components and their viability.

The cumulative impact mainly noted in forest depletion, pressure on agriculture land and
hindrances on movement of wild animals. The lost tree should be planted as per rule and
regulation that exist. The deduction of the agriculture land and its reciprocal impact should be
mitigated by enhancing intensive agriculture production and the impact of animal movement
by project design appropriately.

11. VEC-3- Land Resources

11.1 General Scenario

This sub-chapter illustrated how the social environment of the project areas have developed;
The different components involved to develop the socio environment; and the change on land
use and pressures on local resources due to urbanization and population increase; and how the
proposed projects will bring changes in land resources.

Social environment is the broader perspective which has been developed by numerous
components. The center theme is human and its socio-economic behavior in the context of
spatial relation. Therefore, the history of project area revealed that the land resource has been
changing since long. Before the East- West Highway was constructed, it was almost covered
by forest and agricultural land extension. Only few areas were inhabited by Indigenous peoples
like Tharus, Danuwar, Majhi, and Yadav nearly primitive nature. As the E-W Highway
developed, people of many places started to resettle nearby road head and the settlements
extended towards the north and south which tendency is still continue. Now the small hamlets
changed into the urban settlements like Dalkebar, Bardibas, Lalbandi, Chandrapur, Harionn,
Nijgadh along the KDP project section. The land resource has become vulnerable due to getting
pressure tremendously.

The land use change can be studied better by analyzing Arial photos of the places in different
periods. The baseline of the settlement areas and status of changing land use can be quantified
by this analysis. Time and cost for in-depth study of the land use change and analysis of various
impacts are the limitation of this project. The study has been made on the basis of expert
judgement and past project experience.

11.2 Boundaries under Consideration
Spatial Boundaries

For analyzing change in land use pattern within the project area, 2 km distance from central
line of existing road towards each side has been considered assuming major migration stress
mainly due to KDP will be within this region.
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Temporal Boundaries

As mentioned earlier, the construction period of KDP project will be 3 years and operation
phase of the project will be 30 years, hence temporal area of influence consider for KDP project
is 30 years for operation phase and 3 years for construction phase. However, stress in land
resources has been observed since 1970 after construction of proposed road for upgradation
and the impact will continue till the operation of the road.

11.3 Baseline Information

As mentioned earlier, stress in land resources has been observed since 1970 after construction
of proposed road for upgradation. Land use of the project area is seen as agricultural, forests,
water bodies, settlements areas, industrial estate and economic activity zones. Land use
scenario of the project area is shown in table below:

Table 11-1: Land Use Category of Project Area

Impact Zone
Land Use Category ROW (50 m) DIA (300 m) ITIA (2 km)

Ha % Ha % Ha %
Agricultural 97.14 1492 |949.76 |24.28 |8218.24 |31.23
Residential 56.93 | 8.75 311.09 | 7.95 1109.79 | 4.22
Commercial 29.89 | 4.59 141.52 | 3.62 199.78 0.76
Industrial 1.6 0.25 12.42 0.32 112.47 0.43
Forest 317.09 | 48.71 | 1989.01 | 50.85 | 13890.8 | 52.78
Mining & Minerals 0.67 0.10 2.94 0.08 3.35 0.01
Public Use
(Roads/Railways/School etc.) 12451 119.13 129619 | 7.57 77147 2.93
Cultural & Archaeological 1.35 0.21 5.96 0.15 8.04 0.03
Riverine &  Lake  Area
(Rivers/Water Body/Wet Land) 19.83 1 3.05 184.34 | 471 1802.02 6.85
Others 1.9 0.29 18.03 0.46 203.11 0.77
Total (ha/%) 650.91 | 100.00 | 3911.26 | 100.00 | 26319.07 | 100.00

Source: Google Map of the project section

The land use pattern has been changing rapidly due to developing economic perspectives of
the area. The small market area has been changed into large urban cities like Godar,
Birendrabazar, Dhalkebar, Bardibas, Chapur, Lalbandhi, Harion, Nawalpur, Nijgadh and
Pathlaiya. The stress in land use can be co-related with migration rate within project area.
Migration status of the project affected municipalities as per National Population and
Household Census 2021 is given in table below:

Table 11-2: Currently Migrated Population by Length of Stay in the Current Place

L h of
ength of stay Length of

Municipality Total Less 1-4/5-9 10 -125 - |50 Yrs. stay  not

than 1 Yrs Yrs 24 49 and stated

year ’ © ol Yrs. | Yrs. above
Karjanha Municipality 10311 | 95 1431 | 1662 | 3934 | 2569 | 521 99
Ganeshman Charnath Municipality 10451 | 124 1534 | 1574 | 3733 | 2679 | 747 60
Mithila Municipality 14477 | 204 1956 | 1843 | 6421 | 3101 887 65
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Dhanushadham Municipality 13271 | 169 1850 | 2005 | 4600 | 3596 | 944 107
Bardibas Municipality 23722 | 513 4292 | 3637 | 7728 | 6079 | 1389 84
Gaushala Municipality 13164 | 175 2117 | 1918 | 4929 | 3226 | 710 89
Ishworpur Municipality 15617 | 163 1926 | 1993 | 6356 | 4109 | 959 111
Lalbandi Municipality 21070 | 296 3265 | 2853 | 7200 | 5716 | 1339 401
Hariwan Municipality 14137 | 173 1785 | 1929 | 4734 | 4283 1172 61
Bagmati Municipality 18433 | 236 3769 | 2742 | 6365 | 4131 1111 79
Brindaban Municipality 8879 133 1252 | 1318 | 3379 | 2188 | 551 58
Chandrapur Municipality 26250 | 328 4201 | 4174 [8993 | 7190 | 1239 125
Gujara Municipality 10457 | 94 1427 | 1429 | 3811 | 3137 | 478 81
Nijagadh Municipality 13898 | 139 1745 | 1925 | 4853 | 4240 | 921 75
Kolhabi Municipality 10819 | 102 1268 | 1237 | 4164 | 3400 | 609 39
Jitpur Simara Sub-Metropolitian City | 33598 | 576 5224 | 5221 | 12580 | 8726 1079 192
Total 258554 | 3520 | 39042 | 37460 | 93780 | 68370 | 14656 1726

Source: National Population and Household Census, 2021

This can be further illustrated through visual map of two different timeframe. Below is shown
google image of Dhalekbar area and Lalbandhi area for reference. As population increase so
as to change the land use and settlement development. The policy can govern and regulate the
settlement growth before and after.

Figure 11-1: Google Image of Dhalkebar area on 2003
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Figure 11-3: Google Image of Lalbandhi area on 2003
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Figure 11-4: Google Image of Lalbandhi area on 2024
Above figure shows the urbanization scenario within project area.

11.4 Impacts Associated with KDP Road Upgradation and Mitigation Measures
Proposed

Land Requirement for Project

According to conducted surveys, there will not be land acquisition along existing highway in
the RoW area as the land ownership lies with DOR. However, there is a need for temporary
renting of land during construction for labour camps, quarry sites, stockpiling and other areas,
associated with construction work. Besides, there is a need in acquiring of the public and
private structures, situated in the RoW area, including some households, located closely to the
road, public structures and other public facilities, which will be destroyed or relocated.

Temporary land required will be taken in lease. For this, the contractor will obtain written
permission from landowners and local bodies for establishing auxiliary facilities of the project
like labour and construction camps, stockpiling yards etc. on their land. Proper drainage will
be arranged around such facilities; floodways, natural drainage paths, water bodies will be
avoided; agricultural land and other land will be restored/rehabilitated after use. All the affected
private structures will be compensated and all the affected public and community structures
will be rehabilitated/relocated.

Change in land use

Due to road upgradation, 303.44 ha (54.01%) of forest/vegetative area, 159.3 ha (28.35%) of
agricultural land with houses, 73.90 ha (13.15%) of settlement area, 22.97 ha (4.09%) of river
and flood plain and 2.20 ha (0.39%) of other vegetation will be converted to road structures.
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