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EMP of Haliyapur-Kudebhar-Bilwai Road (MDR 66E)-Km 0.00 to
Km 49.00 (Package )

EMP of Haliyapur-Kudebhar-Bilwai Road (MDR 66E)-Km 49.00 to
Km 102.350 (Package II)

EMP of Kaptanganj to Naurangia (ODR 24)

EMP of Kaptanganj to Barhaaj (MDR 25E)

EMP of Mohanlalganj to Maurawan Unnao Marg (MDR 52C)
EMP of Aliganj to Soron Marg (MDR 45W)

National Ambient Air Quality Standards (NAAQS), 2009
Surface Water Quality Criteria

Indian Standard Drinking Water Specification : IS 10500:1991
Ambient Air Quality Standards in Respect of Noise

EMP Budget

606-609
610-621
622-636
637-640
641-644
645-646
647-655
656-671
672-678
679-681
682-688
689-693
694-719
720-741
742-778
779-800

801-821

822-846

847-866
867-894
895-919
920-938
939-940
941
942-946
947
948-949



EXECUTIVE SUMMARY

1. Uttar Pradesh (UP) is a State located in northern India. It was created on 1 April 1937 as
the United Provinces, and was renamed Uttar Pradesh in 1950. Lucknow is the administrative
capital of Uttar Pradesh. The state is bordered by Rajasthan to the west, Haryana and Delhi to
the northwest, Uttarakhand and the Nepal to the north, Biharto the east, Jharkhand to the
southeast, Chhattisgarh to the south and Madhya Pradesh to the southwest. Uttar Pradesh is
the Fourth largest Indian State by economy, with a GDP of 7080 billion (US$110 billion).
Agriculture and service industries are the largest parts of the state's economy.

2. Demand for road transport has been continuously increasing in the state. The number of
annually registered vehicles in the state has increased at an average annual rate of about 10%
since2001. As of 2012, there were about 1.7 million vehicles registered in the state. The state
has a road network of 299604 Km, out of which 174451 Km is under Uttar Pradesh Public
Works Department (PWD). The roads under PWD comprise 7550 Km of National Highways
(NHs), 7530 Km of State Highways (SHs), 5761 Km of Major District Roads (MDRs), 3254 Km
of Other District Roads (ODRs) and 138702 Km of Village Roads (VRs). Only about 60% of SHs
are two-lane (7m). In the entire state 62% of MDRs and 83% of ODRs have widths less than
7m.About 40% of this network is in poor to very poor condition and congested.

3. India has the dubious distinction of leading the world in road accident fatalities. In 2012,
there were more than 138,000 people killed on the roads, implying that about 378 lives are
being lost every day in India due to road accidents. Uttar Pradesh together with Tamil Nadu has
been the largest contributor to the total number of road crash deaths in the country (11.7
percent each), followed by Andhra Pradesh (10.8), Maharashtra (9.6) and Rajasthan (6.9). A
total of 22,155 people were injured and 16,149 killed on UP roads in 2012, of which 73 percent
died on national and state highways (less than 9 percent of the road network). Almost 50
percent of the people killed on UP Road Network.

A. Project Background

4. Recognizing the importance and need of road improvement in providing momentum for
accelerating economic development, Government of Uttar Pradesh has initiated several road
improvement projects including externally aided projects. In line with this Govt. of Uttar Pradesh
through Department of Economic affairs has requested for loan from Asian Development Bank
to the tune of 300 million US Dollar for implementing the Uttar Pradesh Major District Roads
investment Programme to upgrade and rehabilitate MDR’s thereby improving connectivity and
fostering inclusive growth.

B. Objective of Project

5. Project aims to improve transport efficiency of the state road network, which will
contribute to expansion of economic opportunities and poverty reduction. This will be realized by

(i) Improving the state road network,

(i) Enhanced Safety and level of Service for the road user

(iii) Superior Operation and Maintenance enabling enhanced operational efficiency of Project
Roads

(iv) Facilitating safe and appropriate road usage,

(v) Increasing efficiency of transport services including saving in travel time & cost,

(vi) Enhancing UPPWD’S capacity for road asset development and management.



C.
6.

Project Roads

08 Roads have been shortlisted by UPPWD after carrying out Prioritization Study of
Core Road Network for Rehabilitation and Up-gradation under this project, details of which are
given in Table Es 1 and Fig. Es 1.

Table Es 1: Project Roads

Category
SI- Road No Project Road Name District Name Length (ADB
No. (Km) S
guidelines)
1. |[MDR 82W |Nanao- Dadao (ND) Aligarh 30.00 B
2. |MDR 58W |Bulandshar — Anoopshar (BA) |Bulandshar 36.137 |B
3. |MDR 135W [Muzaffarnagar — Baraut (MB) Muzaffarnagar - |59.174 |B
Baraut

4 MDR 66E |Haliyapur—Kurebhar — Bilwai Sulltanpur 95.628 |B

(HK)
5 MDR 81C |Hussainganj-Hathgaon-Auraiya- |Fatehpur 49.00 B

Alipur (HA)
6A |ODR24 Kaptanganj-Naurangiya (KN) Kushinagar 24.041 |[B
6B |MDR 25E |Kaptanganj-Hata- Gauri Bazar- |Kushinagarand |61.350 |B

Barhaaj Marg (KB) Deoria
7 MDR 52C |Mohanlalganj to Maurawan Unnao 54.100 |B

Unnao Marg (MM)
8 MDR 45W |Aliganj-SoronMarg (AS) Etah and 35.603 |B

Kanshiram Nagar
Fig. Es 1: Location Map
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D. Project Categorization & Environmental Sensitivity

7. On the basis of REA checklist, project has been classified as Category B warranting |IEE
study. None of the project road is passing through any Protected Area like Wildlife Sanctuary,
National Park, Biosphere Reserve, Wildlife Corridor, Eco-sensitive zones, Critically Polluted
Areas as identified by CPCB, Reserve Forest, Protected Forest owned by Forest Department.
However, vacant spaces on both sides of Nanau-Dadau MDR 82W of length 30km vide Order
No. 155 / XIV-331-50 dated 10.02.1960, section starting from chainage km 9.000 to km 31.000
of MDR 135W Muzaffarnagar-Baraut of length 22 km vide Order No. 155 / XIV-331-50 dated
10.02.1960, RoW from Bahera-Chowk at km 33.375 to Alipur-Jita at km 48.675 of length 15.3
km of MDR 81C Hussainganj-Hathgaon-Auraiya-Alipur road vide Notification No. 3278/14-2-
43/86 dated 7th August, 1986, start of road to start point of MDR 52C of length 1.3 km of
Mohanlalganj to Maurawan-Unnao Marg road have been notified as Protected Forest from
management point of view and ownership of the land with PWD.

8. No Notified PAs present within 15 km of Project Roads except Nawabganj Bird
Sanctuary located at a distance of 11 km from MM road which is an important habitat for
resident and migratory waterfowls. No endangered fauna in the Sanctuary but Greater Spotted
Eagle and Sarus Crane are Vulnerable as per the IUCN red list. Sarus Crane spotted in nearby
ponds and agrilcultural fields along MDR 52C road during site visit, however, Wildlife officials
have confirmed that these are not identified/important avifaunal habitat site.

9. Upper Ganga River (Brijghat —Narora Stretch) declared as a Ramsar site but the project
road of BA is outside the wetland boundary. The nearest point is junction of Anoopshahar at km
39.700 which is 900m away from it. The river stretch provides habitat for IUCN Red listed
Ganges River Dolphin. The intervening land-use between the project road to the nearest point
of River Ganga is a dense settlement of Anoopshahar hence negligible impact is anticipated for
which necessary mitigation measures have been suggested. This river stretch is used for
cremation and holy baths for spiritual purification. Major threats are sewage discharge,
agricultural runoff, and intensive fishing because of which dolphins are not reported at this point
as confirmed by forest department and local people

10. The project roads are Major District Roads and other District roads, which are not
covered in S.0. 1533 EIA Notification 2006 and subsequent amendments thereof. The roads do
not fall under Category “A” or “B” of the notification. Hence, the project does not require prior
Environmental Clearance.

E. Initial Environment Examination

11. Initial Environment Examination (IEE) is a process of evaluating the likely environmental
impacts of a proposed project or development to lesser extent, taking into account inter-related
socio-economic, cultural and human-health impacts, both beneficial and adverse.

F. Objective of IEE

12. The IEE study has been carried out with following objective

. Ensuring environmental factors are considered in the decision-making process

o Ensuring that possible adverse environmental impacts are either avoided or
minimised and brought to acceptable level.

. More informed decision making by involving public since the beginning of project,

informing the public about the proposal, allowing people to examine the



underlying need for a project and giving them opportunity to identify problem and
suggesting environment friendly locally available solutions to the identified

problem.
o improved integration of projects into their environmental and social setting
o a positive contribution toward achieving sustainability
. Facilitates the design of a monitoring programme to check the adequacy of IEE

and Implementation of mitigative measures suggested in EMP.

G. Project Interventions

13. The Existing Project Roads are Proposed to be widened/ Improved from Single lane /
Intermediate / two lane to Two Lane Configuration with Paved / Earthen Shoulders, drains,
Road signages etc. Except in Muzaffarnagar to Baraut Section where in two stretches from km
19.280 to km 20.280 and km 30.690 to 32.690, 4 lanes Overlay in urban areas with lined drain
is proposed. The formation width in general is 12m in open areas and between building lines in
built up area. With the intention of segregating the pedestrian from the traffic in urban areas
Footpath cum drain has been proposed. The generic configuration proposed is given in Table
Es 2 and typical proposed cross sections are given in Fig. Es 2 to Fig. Es 4.

Fig. Es 2: TCS of Two Lane with Earthen Shoulder
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Fig. Es 3: TCS of Two Lane with Paved Shoulder
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Fig. Es 4: TCS of Reconstruction with Footpath with line drain in Urban Areas

14. Safety features such as elaborate system of signs and markings, cat’s eyes, delineators,
object markers, hazard markers, safety barriers at hazardous locations, pedestrian guardrails,
protection works viz. retaining walls, turfing of high embankment slopes, km stones, ROW
stones, other safety measures, informatory boards, mandatory road signs, and edge line
marking etc. are proposed in line with IRC’s Codal provision , MoRTH guidelines / Standards
and International best practices .

Table Es 2: Generic Configuration
(Configuration of Urban, rural section with earthen shoulder, Paved Shoulder.

S. No. Parameters Urban Rural
1. Carriageway 2 lane, 2 x 3.50m 2 lane, 2 x 3.50m
2. Paved Shoulders 1.5m NA
3. Earthen Shoulders NA 2.5m
Variable between paved
4. Concrete Pavers shoulders and footpaths. NA
. 2 x 1m wide Footpath cum 2x 1.8m wide Unlined
4, Drains . )
Rectangular Drain Drain
H. Capacity and Level of Service

15. Capacity and design service volumes for various lane configurations are specified in
IRC:SP: 73 — 2007, ‘Manual for Standards and Specifications for Two-laning of State Highways
through Public Private Partnership’. The project stretch passes through plain terrain
predominantly. The capacity standards for LoS B and LoS C considered is as given in Table Es
3.

Table Es 3: Capacity and Level of Service

. Design Service Volume in PCUs per day
S. No Road Terrain LOS B LOS C
1. 2 lane Plain and 15000 21000
Rolling

16. The capacity of two lane road is 15000 PCU/day as per the Table 4 of the IRC: 64-1990
design traffic and it will further increase by 15% by providing 1.5 m paved shoulder on either
side as per the Para 10.3 of the IRC: 64-1990.
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17. All roads except Bulandshar — Anoopshar (BA MDR 58W) qualify to be two lane with
earthen shoulder as Projected PCU are less than 15000 at the opening year 2018. Bulandshar
— Anoopshar (BA MDR 58W) is proposed to be upgraded to Two lane with Paved Shoulder
configuration as traffic plying on the road at the opening year i.e. 2015 will be more than 15000

PCUs.

. Description of Environment

18.

The baseline has been established for components of valued eco-system from Primary /

Secondary data as precursor to evaluation of impact. The brief description of Environment of all
the eight roads is given below in Table Es 4.

Table Es 4: Description of Environment

PHYSICAL ENVIRONMENT

Location of the
Project Roads

Located in the districts of Aligarh (ND-MDR82W), Muzaffarnagar & Baghpat
(MB-MDR 135W), Bulandshahar (BA-MDR 58W), Fatehpur (HA-MDR 81C),
Sultanpur (HK-MDR 66E), Deoria & Kushinagar (KN-ODR 24 & KB-MDR
25E), Lucknow & Unnao (MM-MDR 52C) and Etah & Kanshiram Nagar (AS-
MDR45W) in the State of Uttar Pradesh

Physiography
and Topography

The project roads fall under Gangetic Plain in Alluvial plain terrain

With slope being less than 10 m per km;
Elevation varies between 80m to 240m amsl along the project roads.

Geology and

Soill

Most of the Project roads lie in inter-fluvial tract of Ganga and Yamuna.
Rock formation- Quaternary alluvium of Pliestocene and Holocene age
consisting of clays, occasional kankar, sand of various grades and gravels.
Soil type: Coarse loamy & fine loamy well drained older alluvium to
excessively drained sandy younger alluvial soil

Soil characteristics: well drained to excessively drained with medium to
high fertility potential

Drainage

Major river Basins in project roads

Yamuna and Ganga Basin (ND-MDR 82W)

Yamuna sub basin (MB-MDR 135W)

Ganga basin (BA-MDR 58W)

border of Yamuna and Ganga sub basin (HA-MDR 81C)
Gomti sub basin and Ganga basin (HK-MDR 66E)
Ghaghra- Gandak sub basin (KN-ODR 24 & KB-MDR 25E)
Sai sub basin of Ganga basin (MM-MDR 52C)

Kali sub-basin of Ganga basin (AS-MDR45W)

Land use

Predominant land use along all project roads is agricultural land followed by
built —up, vegetation, water bodies etc.

Climate

The climate of the area in project roads is Tropical monsoon sub humid type
with three main seasons viz. summer, monsoon and winter.

Rainfall

Annual average rainfall of 5 years received by the project roads is 549.8 mm
(ND-MDR82W), 557-663 mm (MB-MDR 135W), 600 mm (BA-MDR 58W),
681 mm (HA-MDR 81C), 1007 mm (HK-MDR 66E), 721-1203 mm (KN-ODR
24 & KB-MDR 25E), 634 mm (MM-MDR 52C) and 512-721 mm (AS-
MDR45W)

Temperature

Annual mean minimum and maximum temperature are 18.9°C and 31.2°C
as recorded in New Delhi (nearest IMD station to ND, MB, BA and AS )
Annual mean minimum and maximum temperature are 18.3°C and 32°C as
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recorded in Lucknow (nearest IMD station to HA, HK and MM)
e Annual mean temperature varies from 19.2°C to 32.0°C as recorded in
Gorakhpur (nearest IMD station to KN-ODR 24 & KB-MDR 25E)

Wind

¢ Annual mean wind speed is 9.5 km/hr as recorded in New Delhi (nearest
IMD station to ND, MB, BA and AS)

¢ Annual mean wind speed is 8 km/hr as recorded in Lucknow (nearest IMD
station to HA, HK and MM)

¢ Annual mean wind speed is 4.1 km/hr as recorded in Gorakhpur (nearest
IMD station to KN-ODR 24 & KB-MDR 25E)

Relative
Humidity

e Annual mean relative humidity in the morning is 63% and 42% in the evening
as recorded in New Delhi (nearest IMD station to ND, MB, BA and AS )

¢ Annual mean relative humidity in the morning is 68% and 50% in the evening
as recorded in Lucknow (nearest IMD station to HA, HK and MM)

e Annual mean relative humidity in the morning is 69% and 53% in the evening
as recorded in Gorakhpur (nearest IMD station to KN-ODR 24 & KB-MDR
25E)

Surface Water
Resources

Canals & river crossings, ponds etc. present within 25 m on either side of CL of
the project roads are as mentioned below

¢ ND-5 ponds, 8 canals, 1 nallah, 53 minor streams and Kali river at km 6.910
e MB-6 ponds, 11 canals, 82 small water channels, Hindon crosses at km
30.110 and Krishna at km. 51.650

BA-2 ponds, 15 canals & 2 nallahs

HA-26 ponds, 4 nallahs, 3 canals and 105 small water channels

HK- 18 ponds, 22 canals & 6 nallahs

KN-5 ponds, 6 canals and Choti Gandak at km 0.200

KB-8 ponds, 12 canals and Mawan nallah at km 3.200

MM-27 ponds (including Baknai Badaila Jheel), 14 canals, 2 nallahs & Sai
River at km 13.100

AS-3 canals

Surface Water
Quality

e Total 13 samples collected from all project roads

¢ All samples conform to Class C Standards of CPCB Surface Water Quality
criteria except in MB road w.r.t BOD & Total Coliform, MM road w.r.t BOD
and AS road w.r.t BOD

Ground Water

Ground Water Resources

e 2 abandoned wells & 102 hand pumps in ND-MDR82W, 128 hand pumps in
MB-MDR 135W, 122 hand pumps in BA-MDR 58W, 13 borewells, 226 hand
pumps, 2 municipal taps and 23 wells in HA-MDR 81C, 452 hand pumps and
15 wells in HK-MDR 66E, 205 hand pumps, 1 well and 1 Pump set in KN-
ODR 24, 297 hand pumps and 5 taps in KB-MDR 25E, 147 hand pumps and
6 wells in MM-MDR 52C and 143 hand pumps in AS-MDR 45W present
within 25 m on either side of CL
Ground Water Level

e Varies from 1.9 to 21 mbgl in ND-MDR82W, 2.5 to 9.95 mbgl in MB-MDR
135W, 2 to 14.4 mbgl in BA-MDR 58W, 2.08 to 27.13 mbgl in HA-MDR 81C,
0.98 to 14.58 mbgl in HK-MDR 66E, 1.15 to 4.5 mbgl in KN-ODR 24 & KB-
MDR 25E, 0.70 to 15.65 mbgl in MM-MDR 52C and 3 to 12 mbgl in AS-MDR
45W
Stage of GW development
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e ND-MDR82W with 82.2%, HA-MDR 81C with 67.33%, HK-MDR 66E with
72% and KN-ODR 24 & KB-MDR 25E with 44% fall in Safe Category
whereas MB-MDR 135W with 82%,BA-MDR 58W with 71.81%, MM-MDR
52C with 81.21% and AS-MDR 45W with 76% fall in Semi-critical category

Ground Water
Quality

e Total 22 samples collected from all project roads

¢ All samples conform to drinking water standards of 1S:10500 (2012) except
Iron which exceeds the limit (0.30 mg/l) at Rudrapur sample (3.82 mg/l) in
KB-MDR 25E and Mangat Khera sample (0.34 mg/l) in MM-MDR 52C

Air quality o Major air polluting sources along the project roads are brick kilns, sugarcane
factories, vehicular traffic and dusty roads
e Total 26 monitoring stations along all project roads.
e Air quality parameters at all monitoring locations are within the permissible
limits except for particulate matter in HA, HK and KNV roads.
Noise quality Noise monitoring was done at 30 locations. The noise level within prescribed

limit in BA, 2 locations in KNV, MM and AS roads whereas exceeds at few
locations in ND, MB, HA, HK and KNV roads due to congested areas, poor
condition of pavement, industrial and commercial activities.

BIOLOGICAL ENVIRONMENT

Ecological
Resources

Forest type
e Dry Temperate forest

Protected Forest (Vacant spaces on both sides of the project roads as

mentioned below owned by PWD and managed by Forest Department)

e along entire length of ND, from Taoli at km 9.000 to Budhana at km 31.000
along MB, first 0.800 km along MM and from Bahera Chowk at km 33.375 to
Alipur Jita at km 48.675 along HA

¢ Kaptanganj to Rudrapur road (MDR 25E) is not a notified PF but SH-1 which
crosses the project road near Hata is a notified PF

Protected Areaswithin 15 km aerial distance

¢ No Notified PAs present except Nawabganj Bird Sanctuary located at a
distance of 11 km from MM road which is an important habitat for resident
and migratory waterfowls.

¢ No endangered fauna in the Sanctuary but Greater Spotted Eagle and Sarus
Crane are Vulnerable as per the I[UCN red list

e Sarus Crane spotted in nearby ponds and agrilcultural fields along MDR 52C
during site visit, however, Wildlife officials have confirmed that these are not
identified/important avifaunal habitat site

Predominant Flora

¢ Arjun, Babool, Neem, Shisam, Peepal, Mango, Bargad, Jamun etc.

e Mango, guava and Jackfruit orchards are common along the roads

e Trees present within 15 m of CL — 4697 in ND, 10136 in MB, 4277 in BA,
2744 in HA, 10526 in HK, 5005 in KN, 8278 in KB, 8313 in MM and 9012 in
AS road

Predominant Fauna
¢ Peacock, crow, Common Indian Mynah etc. buffalo, cattle, goat, horse, etc.
were spotted. Monkeys in groups observed at 2 locations in BA road

Ramsar Site
¢ Upper Ganga River (Brijghat —Narora Stretch) declared as a Ramsar site but
the project road of BA is outside the wetland boundary.The nearest point is




junction of Anoopshahar at km 39.700 which is 900m away from it
¢ provides habitat for IUCN Red listed Ganges River Dolphin but is not
reported at this point as confirmed by forest department and local people

SOCIO- ECONOMIC ENVIRONMENT

Demographic Profile of Districts within the project roads

Total Population

The total population of project impacted districts is 35.3 million in which a
majority of population falls in the districts of Lucknow (45.89 lakhs), Sultanpur
(37.90 lakhs), Aligarh (36.73 lakhs), Kushinagar (35.60 lakhs) Bulandshahar
(34.98 lakhs), Unnao (31.10 lakhs) and Deoria (30.98 lakhs) followed by
Mazaffarnagar (28.27 lakhs), Fatehpur (26.75 lakhs), Etah (17.61 lakhs
Kanshiram Nagar (14.38 lakhs) and Baghpat (13.02 lakhs).

Sex ratio

Sex ratio in the districts of Deoria (1013), Sultanpur (978), Kushinagar (955)
and Lucknow (917) is higher than that of UP State. In other districts like Unnao
(901), Fatehpur (900), Bulandshahar (892), Muzaffarnagar (886), Kanshiram
Nagar (879), Aligarh (876), Etah (863) and Baghpat (858) is lower in
comparison to UP state.

Literacy Rate

Out of the twelve impacted districts, Lucknow has the highest literacy rate of
77.29% followed by Bulandshahar (76.23%), Baghpat (73.54%), Deoria
(73.53%), Etah (73.27%), Sultanpur (71.14%), Muzaffarnagar (70.11%), Aligarh
(69.61%), Fatehpur (68.78%) and Unnao (68.29%) which have higher literacy
rate than the State (67.68%) except Kushinagar (67.66%) and Kanshiram
Nagar (62.3%).

Socio-economic Profile of Affected Persons (APs)

Affected 976 households are affected in all project roads. The census survey reveals
Households that majority households belong to OBC (617) followed by general category
(AHs) (288). No Tribal population in the affected households

Affected Persons | 7103 APs in total being affected by the project roads which includes 3848
(APs) (54.17%) males and 3255 (45.83%) females

Educational In all the project roads, a significant percentage of 25.20% of APs are illiterate,
Status of APs 18.95% are Matric (10th standard) and a limited percentage (10.24%) are

graduate and above.

Occupational

69.67% of APs are doing businesses as their main occupation, 14.24% are

Status of APs engaged in agriculture work, 8.91% are working as laborer, 3.28% are
employed in service sector and others working as self-employed,professional
and rural artisan

J. Anticipated Environmental Impacts

19. The impacts on components of valued eco-system have been predicted qualitatively by

using past experience, past proto type studies, checklists, trend analysis, etc. and quantitatively
wherever possible by using models like TEEMP', CALINE? and CoRTN?®. The impacts may be
short term / long term or biophysical / social / health / economic or direct / indirect / cumulative
or local / regional / trans-boundary / global or immediate/long term or temporary/permanent or
reversible/irreversible, etc. The predicted impacts and their mitigation measures are given in

Table Es 5.

! Transport Emissions Evaluation Model for Projects — Software developed by Clean Air Asia. It has been used for
modelling & prediction of CO2, NOx and PM.

2 CALINE 4 — It has been used for modelling and prediction of CO.

% CoRTN - Calculation of ROAD traffic noise — This software has been used for Noise Modelling




Table Es 5: Summary of potential impacts and mitigation measures

S. Impacts on Environment e
Mitigation
No. component
1 DESIGN STAGE
1.1 Proposed Widening/Improvement
e land acquisition, Loss of fertile e Improvement shall be done within the existing RoW to
agricultural land and Loss of water minimize the impacts
recharging points e Reduction of pavement roughness is predicted to be
e« Pavement roughness (6-7 m/km 2.5 to 3 m/km that would lead to reduction in air and
on the higher side) reduces fuel noise pollution
efficiency of vehicles
1.2 |Widening of road along with drainage
. e Over topping or flooding of road |¢ 1m wide rectangular drains cum footpath in built up
surface areas of length 268.89 km and 1.8 m wide unlined
e Accumulation of runoff water drains of length 736.30 km in open areas has been
along the roads proposed in Project Roads.

e The Profile of road has been raised at 166 locations
for a length of 115.86 km in all Project roads.

e 3 major bridges to be retained with minor
improvements. 28 minor bridges to be widened, 15 to
be retained and 11 to be reconstructed out of 54 minor
bridges. Out of 437 culverts, 144 are to be widened
and 460 to be reconstructed.

1.3 Planning for pre-construction activities
Road side utilities like electric poles, |Planning shall be made to remove and relocate the utilities
water supply line, hand pumps, wells|prior to start of construction with prior permission of the
may get impacted competent authority.
1.4 |Design for safety provision
Road improvement may increase the|Adequate safety provisions like traffic control devices and
speed of plying vehicles posing|road safety features, including retro-reflective warning sign
increasing threat of accidents boards near school, hospital, and religious places,
sidewalks, road markings, road lighting, crash barriers and
speed breakers as per relevant IRC codes and standards
are incorporated in the design. Horizontal and Vertical
geometry has been improved to the extent possible in line
with IRC Guidelines.
2 CONSTRUCTION & OPERATION STAGE
21 Topography
Plain terrain. FRL raised at 166|No mitigation measures required
stretches for 115.86 km of length
2.2 Micro climate
Increase in temperature due to felling|e  Sprinkling of water shall be carried out during
of trees ,construction activities and construction phase.
operation of construction machineries|e  Saplings shall be planted on vacant spaces on both
etc. sides of roads.
2.3 |Geology

e Extraction of 16.44 lakh cum of
stone aggregate and 2.9 lakh cum
of sand is required to be done
from the rocky areas and river
beds.

o lllegal or over extraction of sand
from river banks may lead

Quantity of stone aggregates required is negligible
compared to the existing available quantities.
Stones & sand will be obtained from existing 15
quarries & 8 mining site that are having all valid
permits applicable under law and being managed in
environment friendly manner.
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Impacts on Environment

N Mitigation
o. component
collapse of river banks, loss of
adjacent structures, etc.
24 Natural Hazard- Earth quake
. e Outof 8 roads 7 falls in high & e The pavement & cross drainage structures design
moderate risk zone &1 in low risk shall be earthquake resistant
zone

e May break or cause cracks on
pavement, bridge or culverts;
disrupt traffic flow; damage to
vehicles or life of road users.

25 |Soil

Construction Construction

e Loss of productive soil due to e Improvement Proposals shall be carried out within
change in land use, opening of available ROW and no additional land acquisition is
borrow areas, haulage routes. proposed

e Soil erosion along the river banks, |[¢  Construction / labour camp shall be opened up in
road embankment barren land 1 km away from settlements. It shall not

e Soil compaction along haulage be opened on agricultural land unless inevitable. In
routes, agricultural fields such case the top soil shall be stripped, stored and

e Contamination of soil due to reused.
seepage of oil/ fuel or disposal of |e  Slope protection measures shall be taken in the form
solid / liquid waste from camps of turfing/ stone pitching as necessary or as applicable

e Operation under IRC:56-1974.

o Oil spillage from vehicles in case |¢ MoRTH guidelines on “Earthwork Erosion Control and
of accidents may contaminate the Drainage” in section 300 shall be followed for selection
adjacent agricultural land. and management of borrow pits. Restoration shall be
Possibility of such an accident is done within 6 months.
very less. e Construction vehicles and machineries shall move

within the ROW Along the construction fronts and in
designated areas.

o Haulage Road Network shall be identified and
approved by CSC and shall avoid the productive land.

e The storage area and refueling stations shall be roofed
and rainwater drained separately through an oil/grease
interceptor prior to final disposal

e Operation

e A contingency plan shall be prepared to manage oil
spill on agricultural land as suggested in the IEE

2.6 |Construction Waste

e Scarified bitumen are harmful for |e Reuse shall be done based on suitability and approval
human health of Environmental expert of CSC. Disposal of unused

e Demolition waste left unattended bitumen shall be done as per, Hazardous Material
would create nuisance (Management, Handling and Trans boundary

Movement) rules, 2008 and burial into the ground with
an underlying layer of 60 cm layer of clay as specified
in EMP.

2.7 |Drainage & Hydrology

Construction

Obstructing flow of water due to
dumping of construction waste.
Operation

Drainage channels may get clogged
due to sediment and aquatic plants

Construction

No waste shall be dumped along the banks or in the
rivers.

Immediate removal of debris from river bed after
pilling. Silt barrier shall be used

Construction of CD structures shall be done during
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during operation. non —monsoon season
Operation
e Periodical cleaning shall be done before and after
heavy showers.
2.8 |Water Environment- Surface and ground water
Construction Construction
e Severely impacted ponds are 28 |e¢ Out of 89 ponds, retaining wall (592 m) is proposed for
out of 89 20 ponds and silt fencing (637 m) shall be done
e Moderately -49 ponds; low impact- around 49 ponds, intercepting ditches shall be
8;negligible impact-4ponds provided along 21 ponds (in 13 ponds the ditch shall
e >50% reclamation of only 1 pond; be provided along with silt fencing). 9 ponds are
4 ponds by 25-50% & 31 ponds by identified for enhancement.
< 25%. o Silt fencing of river bank at least up to 5 m either side
e Other impacts would be in terms form the bridge; turbidity curtain & piling protector
of siltation and oil contamination (if made of impermeable fabric shall be used along with
accidents occur) cover of tarpaulins under the bridge.
e Increase in turbidity of river water |¢ Immediate cleaning of debris from river bed
during bridge construction can e Camps shall be located 1km away from water bodies
harm fishes and smother algae e Retention areas to contain accidental spills of toxic
o 247 lakh KL water will be and hazardous material.
extracted from ground water for |e Ready mix concrete and gunny bags / curing
construction. May lead to conflict admixtures, shall be used to reduce water requirement
with local users at site during construction.
e Out of 1816 hand pumps within e Extraction of ground water from Critical, semi critical
15m of CL , 1540 will be impacted and over exploited blocks shall be avoided. If
Operation inevitable shall be done after taking permission from
o Siltation and oil spill (if accidents CGWA; Community GW sources shall be avoided
occur) Operation
e Heavy metals from paints may e Lead based paints shall be prohibited strictly
harm aquatic species e Contingency plan shall be prepared to manage oil spill
in water bodies as suggested in the IEE.
e Relocation and enhancement of hand pumps are
proposed
2.9 |Climate change Impact Assessment- Greenhouse Gas emission estimation
The total emission of CO2 as|e To further offset the emissions compensatory
estimated during BAU and WPS for all plantations (1:3) shall be done on lands near the roads
the project roads individually is less along with additional road side plantation at 1:2.
than 100,000 tons per year threshold|e Encourage use of clean fuel by setting up CNG
set by ADB. stations in towns along the roads.
e Maintain road roughness at minimum.
2.10 |Climate Change risk assessment

e Increase on temperature by
2.76° C in summer may lead to
pavement buckling, rutting
softening.

e Drought may lead to longitudinal
cracks on pavement and soil
destabilization

e Flood may lead to damage of
pavement / bridges/ culverts and
drainage problem

e Strong wind may lead to damage

of road infrastructure

Construction and operation

Heat resistant paving materials shall be used;
Adaptation measures involves reconstruction and
widening of CD structures, construction of 268.89 km
lined and 763.30 km of unlined drains; increase in
height of embankment for a length of 115.92 km,
turfing for a length of 316.51 km and stone pitching for
a length of 14.25 km. Total cost incurred for the
adaptation measure is approximately Rs.707.253 Cr.
1-in-100-year return period shall be considered for the
designing of CD structures and embankment height.
The road infrastructure shall be designed, installed
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and material shall be chosen based on the factors like
resistance to high wind speed etc.
2.11 |Air Environment
Construction Construction
e Fugitive dust emission from e Construction camp shall be sited more than 1 km in
construction activities like site the downwind direction of the nearest settlement; Dust
clearance, excavation, back-filling screen shall be used around the crusher to trap dust at
and concreting, hauling and sources only; Water sprinkling shall be done on the
dumping of earth & construction dust generating sites; PPE for workers
spoils e All vehicles, equipment and machinery shall be
e Gaseous emission from regularly maintained to ensure that the pollution
construction equipment and emission levels conform to the norms; Regular
vehicular traffic. Inadequate monitoring of air quality parameters as per monitoring
maintenance of vehicles and use plan
of adulterated fuel; Emissions e Adoption of cold mix technology whenever possible;
from hot-mix plants. Hot mix plant shall be established as per SPCB norms
Operation Operation
e Cumulative CO GLC predicted e Pollution resistant tree species shall be planted (
using CALINE 4 will remain within Neem or Azadirachta Indica, cassia fistula or Amaltas,
limit till 2030; PM level exceeds ficus religiosa or peepal, dalbergia sisoo or seesam
NAAQS limits at 8 locations due to and Eugenia Jambolana or Jamun)
higher baseline concentrationin |e¢ Regular monitoring of air quality shall be done as per
MDR81C, MDR 66E, ODR 24 and monitoring plan.
MDR 25E.
2.12 |Noise Environment

Construction

e The resultant maximum noise
level for likely to be generated by
construction machineries is 100.5
dB(A)

Operation

* Noise is predicted to increase by
5-7 dB(A) as modelled using
CoRTN during operation without
any mitigation measure

Construction

Movable barriers around machineries to attenuate the
sound pressure by 10 to 15 dB(A).

It shall also be located around 1km downwind from
any habituated area where along with barrier
protection the noise level can be reduced to 55 dB(A)
Regular equipment and vehicles maintenance shall be
undertaken and placed 1 km away from sensitive
areas/ settlements

The noisy construction operations shall not be
scheduled during nighttime

PPE for workers

Public natification of construction operations shall
incorporate noise considerations. Methods to handle
complaints will be specified.

Operation

On road noise attenuating measures like no horn sign
posts, near sensitive receptor shall be provided to
attenuate noise.

Sensitive receptors located along the road roads edge
without any intervening land use are proposed to be
provided with noise barriers of 2m high masonary or
hollow concrete block walls.

A combination of noise barriers, along with reduction
in speed and presence of building wall shall
cumulatively reduce noise levels by 16 dB(A) for
recipients inside building

Out of 327 sensitive receptors, noise barriers are
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proposed for 191 schools, colleges and hospitals.

213

Ecological Environment

Construction
Flora

Approximately, 37873 trees shall
be felled due to proposed
improvement works in project.
Some trees and ground vegetation
will be affected during
establishment of construction
camps, worker camps, and
stockyards for material storage
and construction machinery and
equipment camps.
Approximately, 78.76ha of
protected forest land owned by
UPPWD and managed by Forest
Department shall be diverted
During construction the rate of
accumulation of dust on leaves
may increase. It affects the rate of
photosynthesis as they receive
less light for photosynthesis; this
interferes with gas exchange
between the leaf and air, and the
reduction of leaf stomatal
conductance influences plant
biomass formation and yield i.e.
plant growth and development
gets affected

Fauna

Glare and noise during
construction is anticipated in the
indirect impact zone between
Nawabganj Bird Sanctuary and
the project road of MDR 52 C.
This may affect the avifaunal
species.

Two locations along Bulandshahar
and Anoopshahar road (km
23.200 to km 23.400 and km 47 to
km 48) where temples exist,
people offer food materials as
religious offerings to monkeys and
this draws them in group to the
road. This may lead to human-
animal or animal-vehicle conflict
during construction as well as
operation.

No impact is anticipated on the
Ramsar site no. 1574 due to MDR
58W as it is beyond the wetland
boundary, the intervening land has
the big city of Anoopshahar on it

Construction
Flora

Only those trees shall be cut which will impinge on
work and compensatory afforestation shall be done at
the ratio of 1:3.

Peepal trees on both side of Aliganj soron road at km
52 in Talli village shall be saved by widening the road
within available space.

Avenue plantation shall be carried out as per IRC
Code SP: 21:2009 “Guidelines for Landscaping and
Tree Plantation” at the ratio of 1:2 as per availability of
space along the road near sensitive land uses
(sensitive noise receptors, water bodies etc)

No illegal tree felling will be allowed. Contractor will
arrange for cooking gas/fuel.

Work on Protected Forest Land shall be started after
obtaining permission under Forest Conservation Act
1980.

Regular sprinkling of water shall be done to suppress
dust so that it does not accumulate on the leaves

Fauna

Hot mix plant/ construction camp shall not be located
within 1000m of the road stretch from km 46.900 to
47.500 near village Unchagaon Killaespecially during
winters (November to February). Also construction
activities shall not be carried out during night time. A
guard shall be appointed by the contractor to ensure
that avifaunal species are not disturbed due to any
kind of construction activities.

Project laborers will be made aware of the relevant
provision of the Wildlife (Protection) Act 1972 and
rules made there under to prevent poaching of game
birds and animals.

Precautionary and educative sign boards shall be
displayed near the monkey zones mentioning the Do’s
and Don't’s.

Security Guard shall be stationed at Baknai Badaila
Jheel

No Construction work shall be carried out from km
45.900 to km 48.500 during winter season from
November to February.

Operation
Flora

Regular Audit of tree plantation shall be carried and
immediate preventive and Corrective measures shall
be undertaken.

To avoid glare during night along MDR 52 C Screen
plantation from km 45.900 to 48.500 km shall be
carried out in vacant spaces within ROW with
minimum two rows of plantation i.e. small and medium
with thick foliage obstruct vehicle lights. High voltage
light shall also not be installed along this particular
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and the river stretch is highly stretch of the road.

polluted and shallow. Fauna

Operation e Precautionary and Educative sign boards shall be

Flora installed at least 100 m before and after the sites near

e Positive impact on air quality and the temples at km 22.9 and km 47 of MDR 58W to
aesthetics of road due to discourage people from offering food to monkeys at
plantation of trees road side.

Fauna e Villagers shall be discouraged to keep their cattles at

e Buffalos and cows are tied in road side through consultation and putting up sign
areas designated as cattle sheds boards along the road in villages.
adjacent to the paved surface of
road or within RoW. This practice
shall be discouraged as it makes
the animals prone to accidents.

2.14 |Socio economic Environment

e 7103 persons and 809 e Out of 45 hot spot locations, 17 locations are being
households are likely to be saved by restricting widening within the RoW, 19
impacted locations by widening within 10 to 12 m, 6 locations by

e 205 CPRs are likely to be affected eccentric widening, 2 locations by improvement within
including 112 religious properties available width and at1 location by relocation of temple
and 76 government properties. within the village.

e 58 out of 741 private structures e Compensation for loss of livelihood and structures
are likely to be displaced and rest shall be provided as per government provisions and
would be partially affected. ADB policy i.e. The Right to Fair Compensation and

e 45 hot spots have been identified Transparence in Land Acquisition, Rehabilitation and
based on criteria like congested Resettlement Act, 2013, Direct Land Purchase Policy,
settlement, loss of livelihood of 2015 by Government of U.P and ADB's Safeguard
economically weaker section, Policy Statement (2009).
religious place of high importance

2.15 Cumulative and Induced impact

o Brick kilns and jaggery making e Construction camps shall be located away from such
factories present along the roads; existing pollution sources, as far as possible so that
Jaggery factories operate during the immediate cumulative impact can be avoided.
winter and in winter pollutants e Itis not within the scope of User agency to control
does not get dispersed due to exploitation of resources.
temperature inversion increasing
the level of pollution (PM, NOX,

Sox,C02)

e It will induce a ribbon development
along the road; Easy accessibility

e Adversely it will also have a slow
but significant effect of resource
exploitation.

2.16 Labour Health &safety

Construction

Labour may face health issues
due to pollution / unhygienic
conditions/ unsafe water
;Accidents may occur

562.5 kg/ day municipal solid
waste and 77 KLD sewage is
likely to be generated from the

The contractor shall prepare its health, safety and
environment (SHE) policy and guidelines and get it
approved by the CSC for ensuring proper living
facilities, sanitation, water supply, safety, health of the
labours in construction and labours camp.
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No. component Mitigation
labour camps.
217 Road safety
Construction Construction
e Accidents may take place due to |e Traffic management shall be done as per IRC:SP 55-
ignorance of people about route 2014 (Guidelines for Safety in Construction Zones).
diversions, or excavation onroad |e Traffic control plans shall be prepared in line with
Operation requirements of IRC’s SP 55 document’
e Past accident data of UP, Operation
engineering studies and e Delineators and object markers are provided as per
consultations suggest that road IRC: 79-1989
accident are generally caused by |e¢ The location and type of marking lines, material and
Drivers exceeding the speed limits color as per IRC: 35-1997,“Code of Practice for Road
(over speeding); Overloading; Markings”
Careless overtaking; Reckless e |RC: 67-2012 guidelines for Road Signs; IRC: 8-1980
driving habits; Unregulated guidelines for kilometre stones etc have been followed
movements of non-motorized in design
vehicles; Lack of traffic safety e 3.049 km of crash barrier for vehicular safety and
education; and Poor enforcement 263.917 km of footpath for pedestrian safety are
of traffic laws and poor road proposed
condition. o Safety through people’s perception by raising
awareness
K. Public Consultation
20. Public participation and community consultation has been taken up as an integral part of

Initial Environmental Examination process. Meaningful consultations were carried out since the
inception of project using all five basic principles viz. information dissemination, information
solicitation, integration, co-ordination and engagement into dialogue. The first tier consultations
were carried out at the inception stage before design as part of Environmental Screening stage.
The observations / suggestions were included in the Draft Design & Environmental Screening
Report. During Second Tier Public Consultation, Draft Design and Environmental Screening
Report were shared with Stake holders, wherein the comments/ suggestions/ observations were
collected and incorporated in Final Design & Draft IEE, to the extent feasible.

21. During consultation, the key issues that were discussed are:

Road Safety;

Drainage and cross drainage;

Flora;

Fauna;

Water Resources — ponds, wells, handpumps, etc.; and
Environmental Quality.

L. Environmental Management Plan

22. Site specific standalone Environmental Management Plan (EMP) has been formulated
outlining the measures to be implemented to avoid / offset the impacts / bring the impact to
acceptable levels. Responsibilities have been defined at various levels for implementation &
supervision of measures suggested in EMP.

23. Performance Indicators: The significant physical, biological and social components
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affected at critical locations serve as wider/overall Performance Indicators. However, the
following specific environmental parameters can be quantitatively/qualitatively measured and
compared over a period of time and are, therefore, selected as Performance Indicators (Pls) for
monitoring because these parameters are critical in assessment of the performance of
mitigation measures proposed and evaluation of adequacy / efficacy of the IEE. These are
ambient air quality, water quality, noise levels, soil erosion, drainage — cross and lateral, borrow
areas, haul roads, construction & labour camps, dumping sites, tree plantation, road accident
and worker accidents, animal kill and poaching of avifauna.

24, The Environmental Monitoring Program has been devised for monitoring of vital
environmental parameters during construction and operation phases of the project and it
includes Performance Indicators, parameters, locations of monitoring, protocols used for
monitoring, frequency and duration, standards, cost and implementation and supervision
agency. Monitoring of parameters shall help in checking of adequacy of IEE and EMP.

25. Environment Enhancement of fresh water ponds and hand pumps has been proposed
which will also help in recharging the water. Hand pumps which shall be relocated shall be
enhanced with provision of soak pit to avoid loss of surplus water withdrawn from the hand
pumps. 9 ponds have been identified to be enhanced with various measures like earthen
embankment with stone pitching and turfing, Seating arrangement like benches, Solar lighting
and provision of multiple rows of Plantation to be provided as per site conditions and decision of
Engineer.

26. Institutional Arrangement. For effective implementation of Environmental Management
Plan, Environment and Social Management Cell shall be established at PIU Headquarter level
at Lucknow, which shall be assisted by the Environment Expert of Construction Supervision
Consultant and shall oversee the compliance of Environment safeguards at the project level. At
PIU Field Level Environment and Social Management Cell shall be established which will be
headed by Executive Engineer and assisted by Assistant Engineer designated as Incharge
Environment who along with Environment Expert of Construction Supervision Consultant shall
supervise the implementation of EMP and report to the Environment and Social Management
Cell at headquarter. Contractor shall also appoint Environment Health Safety Expert, who will be
primarily responsible for implementation of EMP.

27. Capacity Building: The existing limited implementation capacity can affect environmental
outcomes despite safeguard provisions. The dearth in capacity will be addressed through
enhanced technical assistance and training. Orientation and Training programmes in
Environmental Safeguards have been suggested at Headquarter level for Engineers of PWD,
Construction Supervision Consultant & Contractors and on-site training for workers directly
involved in construction to improve environmental awareness, construction practices, legislative
compliance requirements, EMP & EMoP implementation requirements and roles and
responsibilities. Roles and responsibilities of UPPWD Construction Supervision Construction for
supervision and implementation of Environment Safeguards of the project have been defined.

28. Grievance Redressal Mechanism: Grievance Redressal Mechanism shall be established
as suggested for the project for addressing the Environment Safeguard issues effectively in
transparent and timely manner. Two tier Grievance Redressal Mechanism shall be established,
one at Project HQ Level and other at Division Level of the project

29. Environment Budget: Budget has been provided for Environment Protection, Monitoring
and Enhancement Measures for items, cost of which are neither included in the engineering
cost nor incidental to work. The road wise Environment Management and Monitoring Budgets in
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INR Millions are given below:

Road ND | BA | MB | HK | HA | KN | KB | MM | AS
(RsETr\l"M(?I(I)isc:ns) 66.94 | 20.74 | 62.30 | 73.56 | 48.52 | 29.63 | 47.40 | 43.52 | 37.76

ND — Nanao Dadao (MDR 82W), BA - Bulandshar — Anoopshar (MDR 58W), MB - Muzaffarnagar — Baraut (MDR
135W), HK - Haliyapur — Kurebhar — Bilwai (MDR 66E), HA - Hussainganj-Hathgaon-Auraiya-Alipur (MDR 81C), KN -
Kaptanganj-Naurangiya (ODR 24), KB - Kaptanganj-Hata- Gauri Bazar- Barhaaj Marg (MDR 25E), MM -
Mohanlalganj to Maurawan Unnao Marg (MDR 52C), AS - Aliganj-Soron Marg (MDR 45W)

M. Cost and Implementation Schedule

30. The total cost of Project including Civil Cost, Environment Cost and R&R Cost of
different project roads in INR Millions are given below in Table Es 6. Time for completion of
construction is two years.

Table Es 6: Total Project Cost of different project roads

Cost(Rs.In | \p BA MB HK HA KN | KB MM | AS

Millions)
Civil 1183.3 1946.96 1096.81 1583.64
Env. 66.94 | 20.74 | 62.30 | 73.56 | 48.52 | 29.63 | 47.40 | 43.52 | 37.76
R&R 28.9 3.4 12.4 20.1 19.1 9.8* 6.0 57.2
Total

*R&R Cost for both roads

N. Conclusion

31. All sub-projects have been categorized as Category B in accordance with ADB'’s

Safeguard Policy 2009 and do not fall in Category A or B in terms of EIA Notification 2006 and
subsequent amendments thereof. Moreover, the scope of work is also limited, implying that
negative impacts are moderate to low with as many positive impacts. IEE Study has further
confirmed that most of the negative impacts are short term, insignificant, localized and
reversible. Environment Management Plan (EMP) has been developed as outcome of IEE for
offsetting / mitigating the negative impacts to acceptable level. Further, Environment Monitoring
Programme (EMoP) has been developed to check adequacy of IEE and effectiveness of
implementation of EMP. It is concluded that if sub-projects are implemented complying the
ADB’s Safeguard Policy 2009 and EMP & EMoP are implemented in true spirit effectively, then
project shall have vast more positive impacts which will be long term with enhanced road safety,
increased tree cover and overall improvement of environment quality and can act as catalyst for
economic and social development of backward areas of State of Uttar Pradesh.




L. INTRODUCTION

1. Uttar Pradesh (UP), is a State located in northern India. It was created on 1 April 1937
as the United Provinces, and was renamed Uttar Pradeshin 1950. Lucknow is the
administrative capital of Uttar Pradesh. On 9 November 2000, a new state, Uttrakhand was
carved out from the Himalayan hill region of Uttar Pradesh. The state is bordered
by Rajasthan to the west, Haryana and Delhi to the northwest, Uttrakhand and the Nepal to the
north, Bihar to the east, Jharkhand to the southeast, Chhattisgarh to the south and Madhya
Pradesh to the southwest. It covers 93,933 square miles (243,290 km?), equal to 6.88% of the
total area of India, and is the fourth largest state with over 200 million inhabitants in 2011, it is
the most populous statein the country as well as the most populous country sub division in the
world. Hindi is the official and most widely spoken language in its 75 districts. Uttar Pradesh is
the Fourth largest Indian State by economy, with a GDP of 7080 billion (US$110 billion).
Agriculture and service industries are the largest parts of the state's economy.

2. Demand for road transport has been continuously increasing in the state. The number
ofannually registered vehicles in the state has increased at an average annual rate of about
10% since2001. As of 2012, there were about 1.7 million vehicles registered in the state. The
state has a road network of 299604 Km, out of which 174451 Km is under Uttar Pradesh Public
Works Department (PWD). The roads under PWD comprise 7550 Km of National Highways
(NHs), 7530 Km of State Highways (SHs), 5761 Km of Major District Roads (MDRs), 3254 Km
of Other District Roads (ODRs) and 138702 Km of Village Roads (VRs). Only about 60% of SHs
are two-lane (7m). In the entire state 62% of MDRs and 83% of ODRs have widths less than
7m.About 40% of this network is in poorto very poor condition and congested.

3. India has the dubious distinction of leading the world in road accident fatalities. In 2012,
there were more than 138,000 people killed on the roads, implying that about 378 lives are
being lost every day in India due to road accidents. Uttar Pradesh together with Tamil Nadu has
been the largest contributor to the total number of road crash deaths in the country (11.7
percent each), followed by Andhra Pradesh (10.8), Maharashtra (9.6) and Rajasthan (6.9). A
total of 22,155 peoplewere injured and 16,149 killed on UP roads in 2012, of which 73 percent
died on national and statehighways (less than 9 percent of the road network). Almost 50 percent
of the people killed on UPRoad Network of UP.

A. Project Background

4. The Uttar Pradesh Major District Roads Investment Programme aims at improving the
transport connectivity in the State by Rehabilitating and Upgrading Major District Roads (MDRs)
of lengthkmand Other District Roads (ODRs) of length24km approx. from Single / Intermediate
lane to Two lane with paved shoulders / Earthen Shoulder configuration in accordance with IRC
Guidelines to the extent possible. UPPWD has specifically targeted MDRs and ODRs to form
linkages between rural, semi urban and urban areas and complete the state roads connectivity.

5. Recognizing the importance and need of road improvement in providing momentum for
accelerating economic development, Government of Uttar Pradesh has initiated several road
improvement projects including externally aided projects. In line with this Govt. of Uttar Pradesh
through Department of Economic affairs has requested for loan from Asian Development Bank
to the tune of 300 million US Dollar for implementing the Uttar Pradesh Major District Roads
investment Programme to upgrade and rehabilitate MDR’s thereby improving connectivity and
fostering inclusive growth.
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B.
6.

7.

C.
8.

Objective of Project

Project aims to improve transport efficiency of the state road network, which will
contribute to expansion of economic opportunities and poverty reduction. This will be realized by

(i) Improving the state road network,
(ii) Enhanced Safety and level of Service for the road user

Project Roads

(iv)
(V)
(vi)

Facilitating safe and appropriate road usage,
Increasing efficiency of transport services including saving in travel time & cost,
Enhancing UPPWD’S capacity for road asset development and management.

Superior Operation and Maintenance enabling enhanced operational efficiency of

Project immediate outcome will be improved accessibility to social services and markets,
increased fuel efficiency, reduced travel time, accidents, vehicle emissions and better
employment opportunities apart from agriculture, both through improved access to economic
centers and increased industrial activities in the project area.

Project Roads

08 Roads has been shortlisted by UPPWD after carrying out Prioritization Study of Core
Road Network for Rehabilitation and Up-gradation under this project, details of which are given
in Table I-1 and Fig. 1 at the end of this Chapter.

Table I-2: Project Roads

Catego
3 . Road No Project Road Name District Name Length (AI§’Bry
o. (Km) S
guidelines)
1. | MDR 82W |Nanau- Dadon (ND) Aligarh 30.00 B
2. | MDR 58W |Bulandshar — Anoopshar (BA) Bulandshar 36.137 B
3. | MDR 135W |Muzaffarnagar — Baraut (MB) Muzaffarnagar | 59.174 B
-Baraut
4 MDR 66E |Haliyapur—Kurebhar — Bilwai (HK) Sulltanpur 95.628 B
5 MDR 81C |Hussainganj-Hathgaon-Auraiya- Fatehpur 36.00 B
Alipur (HA)
6A ODR24 |Kaptanganj-Naurangiya (KN) Kushinagar 24.041 B
6B | MDR 25E |Kaptanganj-Hata- Gauri Bazar-| Kushinagar 61.350 B
Barhaaj Marg (KB) and Deoria
7 MDR 52C |Mohanlalgan;j to Maurawan Unnao 54.100 B
Unnao Marg (MM)
8 | MDR 45W |Aliganj-SoronMarg (AS) Etah and 35.603 B
Kanshiram
Nagar

Source: DPR consultant

D.
9.

environment and affected people, where possible; and

ADB Safeguard Policy Statement, 2009 and Environmental Categorization

The ADB has defined its safeguard requirements under its SPS, 2009. The prime
objectives of these safeguard policies are to: (i) avoid adverse impacts of projects on the

(i) minimize, mitigate, and/or




compensate for adverse project impacts on the environment and affected people when
avoidance is not possible.

10. The environmental screening has been carried out for the proposed project as per ADB
Safeguard Policy Statement (SPS) 2009. Road specific Rapid Environmental Assessment
(REA) checklists were prepared to screen significant potential environmental impacts
considering the aspects of project siting and alignment, project design, and climate change and
disaster risks. Although, the proposed project will bring in many benefits to the influence areas,
there are potential adverse environmental impacts particularly during theconstruction period like
lost of avenue trees, air quality deterioration from dust and noise, temporary blockage of
access, and utility shifting among others. However, none of the adverse impacts are significant,
all road construction activities are limited to the available right of way, road alignments are not
inside or near environmentally protected areas, and all anticipated environmental impacts can
be easily managed through proper road design, good engineering and housekeeping practices,
the entire project is classified as environment category B. The conduct of an initial
environmental examination (IEE) and the preparation of this report is in compliance to this
environmental categroizarion.

E. Initial Environment Examination

11. Initial Environment Examination (IEE) is a process of evaluating the likely environmental
impacts of a proposed project or development to lesser extent, taking into account inter-related
socio-economic, cultural and human-health impacts, both beneficial and adverse.

12. IEE can also be defined as a tool used to identify the environmental, social and
economic impacts of a project prior to decision-making. It aims to predict environmental impacts
at an early stage in project planning and design, find ways and means to reduce adverse
impacts, shape projects to suit the local environment and present the predictions and options to
decision-makers. By using IEE both environmental and economic benefits can be achieved,
such as reduced cost and time of project implementation and design, avoided treatment/clean-
up costs and impacts of laws and regulations.

1. Objective of IEE

13. The IEE study has been carried out with following objective

. Ensuring environmental factors are considered in the decision-making process

. Ensuring that possible adverse environmental impacts are either avoided or
minimised and brought to acceptable level.

. More informed decision making by involving public since the beginning of project,

informing the public about the proposal, allowing people to examine the
underlying need for a project and giving them opportunity to identify problem and
suggesting environment friendly locally available solutions to the identified

problem.
. improved integration of projects into their environmental and social setting
. a positive contribution toward achieving sustainability
. Facilitates the design of a monitoring programme to check the adequacy of IEE

and Implementation of mitigative measures suggested in EMP.

2. Extent of IEE



14. IEE extent has been decided considering all likely Impacts and risks analyzed in the
context of the project’'s area of influence. It encompasses (i) the primary project site(s) and
related facilities (ii) associated facilities whose viability and existence depend exclusively on the
project (iii) areas and communities potentially affected and other project-related developments
that are realistically defined at the time of assessment. The direct area of impact is taken as
proposed right of way and indirect area of impact is taken as 500 meters on either side from
proposed right of way. The assessment also considers the areas and activities related to
associate facilities viz. quarry operation, borrow areas, construction camp,
transportation/haulage routes etc. The study area is considered up to 15 km on either side of
road alignment for larger analysis of sensitive environmental features. Assessment is carried out
for all components of environment covering terrestrial and aquatic ecology, soil, water, noise
and socio economic aspects.

F. Approach and Methodology

15. The IEE Report has been prepared meeting the requirements of ADB’s Environment
Assessment Guidelines, Safeguard Policy Statement 2009, Requirement of National laws,
Guidelines for Carrying out EIA of Highways etc. TheApproach and Methodology followed
during the IEE Study is given below

1. Reconnaissance Site visit

16. The Reconnaissance Site visit was carried out by Consultants to have a feel of area and
identify the key environment issues associated with Projects.

2. Desk Review

17. The Consultants reviewed the project documents, Prototype Studies, available literature,
National Environmental Guidelines, National Environment Policy, ADB’s Environmental
Assessment Guidelines 2003, ADB’s Safeguard Policy 2009 etc., DPR and Environmental
Screening submitted by Consultant

3. Establishment of Baseline

18. Environment Baseline has been established for Valued Components of Eco System as
precursor to Prediction of Impact and to have a fair assessment of environment scenario /
setting of the study area.

a. Collection of Secondary Data

19. The Secondary data of valued components of Eco-system like climate, rain fall geology,
soil, drainage etc. has been collected from Environment Assessment Reports prepared by DPR
Consultant, Detailed Project Report, Indian Metrological Department and otherWebsites,
Published data of various Govt. Departments, Research papers etc, Google Imagery was used
to verify the data collected in field and various other sources.

b. Generation of Primary Data
20. The Primary Data was generated to fill the gaps where secondary data was not available

and also to verify the Secondary data of any discrepancy. The primary data was collected using
the following tools



. Inventorization of Sensitive features along the Road like Ponds, Hand Pumps,
Religious and Educational Institutions, orchards, polluting sources, sensitive
features etc along the road.

o Questionnaire was developed after carrying out Field Visits, which was pre tested
and detailed questionnaire survey for collecting the information was carried out
along the road.

. Field Visits were carried out by PPTA Consultants to catch the environment
issues associated with the project. etc.
° Land use maps have been prepared within 500m on either side from the center

line using Google earth imageries. All the collected paper maps and drawings
were scanned and geo-referenced on common geographic coordinates in GIS
platform using Arc GIS software. Different land use types were digitized in
separate layers for ease of analysis. The satellite imageries were visually
interpreted and integrated with ground verified data and other secondary data.
Finally, a classified land use/ land cover map was prepared based on
classification system as per EIA Guidance Manual for highways sector.

4. Anticipated Impacts

21. Prediction ofAnticipating Impacts on Components of Valued Eco System has been done
qualitatively and quantitatively to the extent possible. The impacts have been predicted based
on past experiences, prototype studies, trend analysis etc. and also by use of mathematical
models viz.; TEEMP, Caline 4, Cortan. The assessment of the type, nature, direct, indirect,
cumulative or induced impacts and their significance to the physical, biological, and socio-
economic components of the environment has been done to ascertain whether the project is
environmentally sustainable or not. Nature of impacts has further been classified aspositive or
negative, significant, insignificant, short-term, long-term, reversible, irreversible, temporary or
continuous etc.

5. Mitigative Measures

22. Cost effective, technically viable, Environment Friendly Mitigative Measures have been
suggested to offset the adverse impact or to minimize the adverse impact and to bring the
adverse impact to an acceptable level on components of Valued Eco System.

6. Development of Environment Management and Monitoring Plan which shall
include Implementation Measures and Responsibility

23. Site Specific Environment Management and Monitoring Plan has been developed
outlining measures for implementing suggestive mitigative measures along with the
responsibility of implementation and supervising the implementation measures to avoid, reduce,
mitigate, or compensate adverse environmental impacts/risks. Performance indicators have
been identified to check the adequacy of IEE study and effectiveness of implementation of
Environment Management Plan. Institutional arrangement and Capacity building for
strengthening the Executing agency for effective Implementation of EMP has been suggested.
Environment Enhancement Measures has also been suggested along with Cost Estimates.
Budget for implementation of Environment Management and Monitoring Plan has been
developed.

G. Structure of IEE



24.

The structure of IEE is as follows

Executive Summary

l. Introduction

Il. Project Description

1. Description of Environment

V. Environmental Impacts and Mitigation Measures
V. Public Consultation and Information Disclosure
VI. Environment Management Plan and Grievance Redressal Mechanism

VIl.  Conclusion
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Il. PROJECT DESCRIPTION
A. General

26. Uttar Pradesh is India's fourth largest and most populous state, located in the north-
central part of the country. It spreads over a large area, and the plains of the state are quite
distinctly different from the high mountains in the north.Uttar Pradesh is the rainbow land where
the multi-hued Indian Culture has blossomed from times immemorial. Blessed with a varaity of
geographical land and many cultural diversities, Uttar Pradesh, has been the area of activity of
historical heroes like - Rama, Krishna, Buddha, Mahavira, Ashoka, Harsha, Akbar and Mahatma
Gandhi. Rich and tranquil expanses of meadows, perennial rivers, dense forestsand fertile soil
of Uttar Pradesh have contributed numerous golden chapters to the annals of Indian History.
Dotted with various holy shrines and piligrim places,full of joyous festivals, it plays an important
role in the politics, education, culture, industry, agriculture and tourism of India.Garlanded by the
Ganga and Yamuna. The two pious rivers of Indian mythology,Its area of 2,36,286 sq kms. lies
between latitude 24 deg to 31 deg and longitude 77 deg to 84 deg East. Area wise it is the
fourth largest State of India.

27. Uttar Pradesh is situated on a major historical east west trade route dating back to
Hellenic and Mauryan empires. The existing overland route was enhanced by Sher Shah Suri
and Akbar in the 16™ and 17" Centuries before becoming Grand Trunk Road under British rule.
With India’s growing prosperity in recent decades National Highways has improved remarkably
but Major District Roads (MDR'’s) and Other District Roads (ODR’s) has not improved with the
pace of National Highways. The economy of Uttar Pradesh is majorly agriculture and agro
produce are transported by farmers primarily through Village Roads, MDR’s, ODR’s and State
Highways from Villages to Market places. Realizing this UPPWD carried out studies in
conjunction with World Bank and ADB for development of Core Road Network.

B. Project Roads

28. UPPWD carried out prioritization study of Core Road Network and selected eight roads
for Rehabilitation and Improvement under Major District Road Improvement Programme
proposed to be financed by ADB .The details of Project road along with Spatial and Extent is
given below,

1. Nanau — Dadon (ND MDR 82 W)

29. The Project Road is located in District Aligarh,which is situated in the western part of
Uttar Pradesh and is a very important education and commercial hub of India. The Project Road
Starts near Nanau forming T intersection with NH 34 (Earlier Known as NH 91) and ends at km
30+000 near Dadon. The existing length of Project Road is 30 km and is in eastern part of the
District and important settlements enroute are Nanau, Pilakhna, Sikandarpur, Chitta, Siyawati,
Charra Market, Dadon, Nagla Bhore etc.


http://en.wikipedia.org/wiki/Uttar_Pradesh
http://en.wikipedia.org/wiki/India
http://en.wikipedia.org/wiki/States_and_territories_of_India

10

Fig.
2A: Nanau-Dadon Road stretch marked on District Map

Fig. 2B: Road passing Fig. 2C: Road passing
through Charra TownUrban Settlement through Open Areas

2, Bulandshar to Anoopshar (BA MDR 58W)

30. The Project Road is located in District Bulandshar, which is situated in the western part
of Uttar Pradesh. The Project Road starts at km20.00 of MDR 58W and ends at km 57.00,
Bheem Chowk at NH 93. The length of Project Road proposed for improvement is 37.000 km
and is in south-east part of the District. The important settlement enroute areJatvai, Ghana,
Balpur Doraha, Karanpur, Anoopshar, Veerpur, Jirauli, Amarpur, Inderkhera, Bhempur etc.
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Fig. 3A: District Map showing Bulandshahar-Anoopshahar Road

Fig. 3B: Road passing Fig. 3C: Road passing
through Dibai Chowk urban Settlement through Open Areas

3. Muzaffarnagar to Baraut (MB MDR 135W)

31. The Project Road is located in District Muzaffarnagar and Baghpat, which are situated in
Northern part of Uttar Pradesh. The area is DOAB of River Ganges and River Yamuna. The
districts are known as Sugar Bowl. The project road starts near Muzaffarnagar at km 3+000 and
ends at km 62+000 in Baraut. The length of Project Road is 59.174 km. The important
settlements enroute are Budhana Mor, Sanjhak, Tabli, Kakda, Shahpur, Sarabar, Madimpur,
Basana, Budhana, Bhadal, Daha, Kanhar, Pussari Adda, Bamdoli, Bijraul, Baraut etc.
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Fig. 4A: District Map showing Muzaffarnagar-Baraut Road

Fig. 4B: Road passing through Fig. 4C: Road passing through Rural
Shahpur Urban Settlement areas

4, Haliyapur to Kurebhar to Bilwai ( HK MDR 66E)

32. The Project Road is located in District Sultanpur, eastern part of Uttar Pradesh, primarily
agriculture district. The Project Road is in two stretches; Stretch One takes off from National
Highway, 0.00km of MDR and terminates at National Highway 232. The length of Stretch one is
49 km and settlement enroutes are Kurebhar Mor Haliyapur, Kanhai ka pura, Dubhara mor,
Narainpur Hosain, Bhawani Garh, Girza more , Raichamauja Village, Govindpur, Makhdom Mir,
Signi, Bourhawan Bazar, Delhi Bazar, Piro Sarainya, Ho Dugaon, Harora Bazar, Kutta
Dharamganj, Phanpat Ganj, Atasma, Chandeypur, Rainpur,Kurebhar,Birampur,
Barwla,Fulawna, Akori . The Second stretch of the road takes off from National Highway 232
and ends at Bilwai. The length of the second stretch is 46 km and settlement enroute are Simri



13

Bazar, Chuma, Durga Nagar,Birsinghpur, Sriram Bazar, Gosning Singh,Dostpur, Badhwali,
Rahul Nagar, Akhand Nagar, Rupai Pur, Deaw Nagar, Bilwai etc

Fig. 5A: District Map showing Haliyapur-Kurebhar-Bilwai Road

Fig. 5B: Road passing Fig. 5C: Road passing
through Bibiganj Urban Settlement through Rural Areas

5. Hussainganj to Alipur Marg (HA MDR 81 C)

33. The Project Road is located in District Fatehpur, which is situated in Central Part of Uttar
Pradesh.The city is between two holy rivers Ganga and Yamuna and is also known as 'Doaba’
between Ganges and Yamuna. The Project Road starts from km 13+00 and ends at km 49.00
(Alipur Marg). The length of the Project Road is 36 km. The important settlements enroute are
Husainganj, Bajrangpur, Lakadi, Kanaih ke Purva, Mabai, Bela, Gosai ke Sarai, Ahinda,


http://en.wikipedia.org/wiki/Doaba
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Chhiwlaha, Baliya, Hathgaon, Hardaish ki purva, Bahera Chowki, Sultanpur Gosh, Kushraha
purva, Nawapurva, Aphoe etc.

Fig. 6A: District Map showing Hussainganj-Alipur Road

Fig. 6B: Road passing Fig. 6C: Road passing
through Prem NagarUrban settlement through Rural Areas

6. Naurangia-Kaptanganj-Barhaaj Marg ( KN ODR 24, KB MDR 25E)
The Project road has two sections viz

34. ODR 24 starts at Kaptanganj (0.00 km) and ends at Naurangiya at intersection of NH 28.
The total length of this road is approx. 24 km and traverses in Kushinagar District and important
settlement enroute are Kaptanganj, Bicholi, Naurangia etc.
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35. MDR 25E, starts at Kaptanganj and ends at Rudrapur. The road traverses in two districts
namely Kushinagar for a length of 31.5 km and Deoria for a length of 28.5 km and total length
is approx. 60 km and important settlements en route are Kaptanganj, Hata, Vakeelgan;,
Gauribazar , Rudrapur etc.

Major District Roads Inspeovensent Program
 ihe Stete of s Pradesh

(ODR 24) and Kaptanganj-Rudrapur (MDR 25E)

Fig. 7B1: ODR 24 passing Fig. 7B2: ODR 24 passing
through Naurangia Urban Settlement through Open Areas
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Fig. 7C1: MDR 25E passing Fig. 7C2: MDR 25E passing
through Gauri Bazar Urban Settlemen through Open Areas

7. Mohanlalganj to Maurawan Unnao Marg section of MDR-52C( MM MDR52C)

36. The Project Road Starts from NH 24-B at Mohanlalganj, The First Section comprises of
NH 24-A of length 1.3 km, thereafter follows Mohanlalganj Maurawan Marg MDR 52C till km
54.100 beyond which road has already widened to 2 lane with Earthern Shoulder. The Project
road is located in Lucknow District for a length of 12.750 km and Unnao District for length of
41.350 km. The important settlement en route are Sisandi , Jabrella, Beru, Gonamau, Kalu
Khera, Rasulpur, Maurawan & Purwa etc.
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Fig 8A:Mohanlalganj to Maurawan Unnao Marg section of MDR-52C (MM MDR52C)

Fig.8B: MDR 52C passing Fig. 8C: MDR 52C passing
through Mohanlalganj Urban Settlement through Open Areas

8. Aliganj — Soron Marg MDR 45W (AS MDR 45W)

37. The Project Road is section of MDR 45W, Aliganj to Soron. Project Road Starts at km
26.087, near Patiyali and ends at km 61+592 near Soron on SH-33 .The length of road is
35.505 km and is located in District Kanshiram Nagar of Uttar Pradesh. Important settlements
enroute are Patiyali, Sahavar, Ganj Dundwara , Soron etc.
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Fig.9B1: MDR 45W passing Fig. 9B2: MDR 45W passing
through Ganj Dundwara Urban Settlement through Open Areas
C. Features of Road

38. The existing road stretches are Single / Intermediate / two lane with earthen shoulders of
width varying between 1 to 2m and Failures like Shoulder drop, rain cuts and corrugations are
common features . The Project Stretches are deficient in Horizontal alignment at few locations,
Pavement Condition of stretches varies from v.poor to Good, Embankment height varies from
0.00m to 1.6m. Damaged/chocked cross drainage structures, absence of side drains in open
areas and partially choked drains in settlements, absence of Safety installations, Road
Furniture’s and Protection works are common features of Project Roads. Details of Existing
Condition of Project Roads are given in Table 11-1.



Table II-1: Salient Features of Project Roads
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Bulandshar | Muzaffar | Haliyapur - Hussa_ln . . . .
s Nanau to to Na t Kurebhar- Ganj Naurangia — | Kaptanganj —| Mohanlalga| Aliganj—
. gar to urebhar . -
No. Parameter Dadon Anoopshar Baraut Bilwai MDR I-I_athgaon Kaptanganj Rudrapur | nj-Morwan | Soron Marg
( MDR 82 W) MDR 58W | MDR 135W 66E Al:l:glérmaég ODR 24 MDR 25E MDR MDR
1. Length (Km) |30.00 Km 36.137 Km 59.174 Km [95.628 Km 36.00 Km 24.041 Km 61.350 Km 54.100 Km [35.603 Km
2. Configuration
A. Carriageway |[Single lane Two lane Two lane Maijorly single |Single lane |Single lane Single / Single / Single /
with width carriageway |Carriageway |lane and also |with width width varying |Double lane |Intermediate |Intermediate/
varying width varying |Width two lane varying between 3.5m |width varying |/Double Double lane
between between 5.6m |varying carriageway |between to 3.8m between 3.5m |lane 3.5t
3.50m to to 7.3m between varying 3.5m to 4.5m. to7.2m 4.9 to7.1m= [4.0m=30.400
3.75m, 56m=0.6 5.5mto between 3.2t0|3.5 to 4.0m= 25km, 6.5to 7.5m=
3.50m =6.0 |km 6.5m. 7.0m, 34 km. 4.31t05.6 m |5.200 km
km 6.8 m=3.0 km|5.5t0 6.0m |3.2m to 3.8m= |4.0 to 4.5m= =29 km
3.70m=15.0 |7.0to 7.3 km [=22km, 49.00 km, 2.00km
km =33.40 km 6.0to 7.0m |3.3m to
3.75m = 8.0k = 8.2 km, 6.0m=36 km,
m 7.0to 7.5m |6.8m to
=26 km, 7.0m=10 km.
15.0m=
.80km
B. Shoulder Earthen Earthen Earthen Earthen Earthen Earthen Earthen Earthen Earthen and
Shoulder with |Shoulder with |Shoulder Shoulder with |Shoulder with [Shoulder with |Shoulder with |Shoulder Gravel
width varying |width varying |with width  |width varying |width varying |width varying |width varying |with width |Shoulder with
between 1to |between 1to |varying between 1.0 to |between 0.8 |between 0.5 |between 1.0 |varying width varying
2 m. Failures |2 m. Failures |between1 |1.9 m. Failures|to 2 m. to2m. to2m. between 0.7 |between 1.0
like Shoulder |like Shoulder |to 2 m. like Shoulder |Failures like |Failures like |[Failureslike [to2.5m. to 2.0 m.
drop, rain cuts|drop, rain cuts |Failures like |drop, rain cuts |Shoulder Shoulder Shoulder Failures like |Failures like
and and Shoulder and drop, rain drop, rain cuts |drop, rain cuts |Shoulder Shoulder
corrugations |corrugations |drop, rain corrugations |cuts and and and drop, rain drop, rain cuts
are present. |are present. |cuts and are present.  |corrugations |corrugations |corrugations |cuts and and
corrugations are present. |are present. |are present. |corrugations |corrugations

are present.

are present

are present




Hussain

Nanau to Bulartldshar Muzaffar | Haliyapur — Ganj Naurangia — | Kaptanganj —| Mohanlalga| Aliganj—
Parameter Dadon ° Nagar to K_ure!ohar- Hathgaon | Kaptanganj Rudrapur | nj-Morwan | Soron Mar
Anoopshar Baraut Bilwai MDR athg ptanganj P ) g
( MDR 82 W) MDR 58W | MDR 135W 66E A“I,:BLIIQr;\qa(r:g ODR 24 MDR 25E MDR MDR
Pavement Poor to Good to fair |Good to Good to Good to Poor |Faird9% Good Good 52% |Good  54%
V.Poor and Fair, Poor to |v.poor Poorto 51% |83% Fair 11% Fair 38%
deficient V poor at V.Poor Fair 12% Poor Poor 6%
existing layer/ few Poor 15%
composition. locations. 05%
3. Terrain Plain Plain Plain Plain Plain Plain Plain Plain Plain
4. Land Use Pre Dominantly Agriculture followed by built up Section
5. Available ROW |20 to 30m 35 to 40m. 1610 35.2m|5t0 30.0 m 15m to 32.5m|7.0m to 10m |[10m to 29.6m |12 to30m 10 to 25m
Less in Built |Less in Built |Less in Built |Less in Built |Less in Built |less in Built less in Built less in Built (less in Built
Up Section Up Section Up Section |Up Section Up Section  |up Section up Section up Section |up Section
Pavement Flexible Majorly Flexible Majorly
Flexible and Flexible and
CC Roads at Gravel
few locations
Embankment
Height 0to 1.5m 0.11t0 0.8m 0.1t0 1.2m |0.3to 1.6m 0.1t01.5m |0.4to1.m 0.2t01.5.m [0.2t04.2m |0.2t00.6.m
both sides, At [LHS, 0.1 to LHS, 0.1 to |LHS, 0.2 to LHS, 0.2to |both sides, At |both sides, At |LHS, both sides, At
some location |1.1m RHS, At [1.8m RHS, |1.6m RHS, At |1.2m RHS, At|some location |some location |0.2 to 4.0m |some location
existing road |some location |At some some location |some existing road |existingroad |RHS, At existing road
level is almost |existing road |location existing road |location level is almost |level is almost |[some level is almost
at ground level is almost |existing level is almost |existing road |at ground at ground location at ground
level at ground road level is |at ground level |level is level level existing level
level almost at almost at road level is
ground level ground level almost at
ground level
B. Condition Fair to Poor |Fair to Poor |Fair to Poor |Fair to Poor Fair to Poor |Fair to Poor |Fairto Poor |Fair to Poor |Fair to Poor
8. Junctions
A Major 4 4 6 2 0 2 5 3 1
B Minor 29 41 40 102 36 21 26 34 18
Side drains Observed in Built up Areas , Partially damaged and Choked

— | —
=10

Cross Drainage Structures
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. Hussain
s Nanau to Bulartldshar Muzaffar | Haliyapur — Ganj Naurangia — | Kaptanganj —| Mohanlalga| Aliganj—
; Parameter Dadon ° Nagar to K_ure!ohar- Hathgaon | Kaptanganj Rudrapur | nj-Morwan | Soron Mar
No. Anoopshar Baraut Bilwai MDR athg ptanganj P ) 9
( MDR 82 W) MDR 58W | MDR 135W 66E AI\I,:BLIIQr;\qa(r:g ODR 24 MDR 25E MDR MDR
A Major Bridges |1 No Nil Nil Nil Nil 1No 1 No Nil Nil
B Minor Bridges |6 Nos 8 Nos 4 Nos 12 Nos Nil 4Nos 6 No 9 Nil
C Culverts 56 Nos 44 Nos, 89 Nos, 196 Nos, 72 Nos, 36 Nos, 80 Nos 109 Nos 84 Nos
Pipe 32 |Pipe 14 |Pipe Pipe 92 |44 pipe Pipe 17 |Pipe Pipe Pipe 64
Slab/Box 14 |Slab/Box 09 |51 Slab/Box 100 |culverts, 25 |Slab/Box 18 |27 48 Slab/Box 17
Arch 10 |Arch 21 |Slab/Box Arch 04 |slab culverts |Arch 01 |Slab/Box Slab/Box Arch 03
34 Arch & 3 Arch 33 30 Arch
04 culverts Arch 31
20

Source : DPR Consultant
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D. Traffic

39. The majority of traffic on project road comprises of two wheelers, slow moving traffic like
animal drawn vehicles, pedal cycle etc. This caters to Short haul traffic, meeting localized
demand for transportation of individual passenger and goods to market and Urban Centres.
Passenger’s vehicles and individual slow moving vehicles constitute more than 70% of traffic,
resulting in drop in night traffic. Mode wise total corridor traffic is summation of normal and
generated / induced ftraffic. The regression analysis has been carried out by creating
econometric models, using past vehicle registration data, and economic indicators such as
population and PCI for passenger vehicles and NSDP for freight vehicles. The projected PCU’s
for project road with 2014 as base year are given in Table 1I-2 below and Fig. 10 shows
photographs of traffic on roads along with congested locations.

Table II-2: Projected Traffic

2014

S. Name of Road 2019 2024 2029 2034 2039 2044
No. PCU PCU PCU PCU PCU PCU PCU
1. ND MDR 82 W 3012 3586 4260 5042 5946 7069 8465
2. BA MDR 58W 13238 16439 | 20132 | 24297 | 28931 34640 | 41681
3. MB MDR 135W 11087 14190 | 17646 | 21413 | 25515 | 30546 | 36722
4. HK MDR 66E 3168 3889 4729 8733 6821 8199 9896
5. HA MDR 81 C 2478 3056 3741 4544 5482 6643 8084
BA. KN ODR 24 3759 4695 5783 7027 8452 10198 | 12344
6B. KB MDR 25E 4411 5453 6659 8031 9593 11496 | 13823
7. MM MDR52C 4695 6643 8382 | 10339 | 12519 | 15201 18507
8. AS MDR 45W 4560* 5538 7005 8766 10873 | 13488 | 16769

*2015, (Source- DPR Consultant)




E. Capacity and Level of Service

Fig. 10: Mixed Traffic and Congestion in\Project Roads
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40. Capacity and design service volumes for various lane configurations are specified in
IRC:SP: 73 — 2007, ‘Manual for Standards and Specifications for Two-laning of State Highways
through Public Private Partnership’. The project stretch passes through plain terrain
predominantly. The capacity standards for LoS B and LoS C considered is as given in Table 1I-3

below.
Table II-3: Capacity and Level of Service
. Design Service Volume in PCUs per day
S. No Road Terrain LOS B LOS C
1. 2 lane Plain and Rolling 15000 21000

Source: DPR Consultant, 2015
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41. The capacity of two lane road is 15000 PCU/day as per the Table 4 of the IRC: 64-1990
design traffic and it will further increase by 15% by providing 1.5 m paved shoulder on either
side as per the Para 10.3 of the IRC: 64-1990.

42. All roads except Bulandshar — Anoopshar (BA MDR 58W) qualify to be two lane with
earthen shoulder as Projected PCU are less than 15000 at the opening year 2018. Bulandshar
— Anoopshar (BA MDR 58W) is proposed to be upgraded to Two lane with Paved Shoulder
configuration as traffic plying on the road at the opening year ie. 2015 will be more than 15000
pcu.

F. Design Parameters

43. The geometric design standards are proposed for this project based on IRC stipulations
for Horizontal and vertical alignments. The summary of proposed geometric design standards
are given in Table 11-4.

Table ll-4: Design Standards

ﬁt Description Proposed Parameters
1 Design speed
Plain (MDR) Max — Min 80 - 65 km/hr
Plain (ODR) Max — Min 65 - 50 km/hr
2 Lane width 3.75m (Single Lane)
3.50m (Each Lane for
Multilane Road
5.50m (Intermediate Lane)
3 Paved shoulder width 1.5m
Earthen Shoulder Width 1.0m
4 Shy away on median 0.25m
edge
5 Shy away on outer/other 0.25m
edges
6 Cross-slopes Carriageway 2.50%
Paved shoulder 2.50%
Unpaved shoulder 3.00%
7 Maximum super elevation | 5.00%
8 Minimum horizontal curve | For 80 Km/hr 230 m
radius For 65 km/hr 155 m
For 50 km/hr 90 m
9 Radii beyond which For 80 Km/hr 1100 m
super elevation not For 65 km/hr 750 m
required For 50 km/hr 450 m
10 Super elevation runoff For Plain and rolling <1in 150
rate For mountainous & steep | <1in 60
11 Transition curves to be used with length of spiral equal to length of super
elevation runoff
12 Extra widening of For curve radius
carriageway on curves >300m Nil
101 to 300m 0.6m
13 Gradient Ruling, Limiting,
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Sl.

No Description Proposed Parameters
Plain and Rolling Exceptional 3.3 %, 5%, 6.7%
Mountainous 5%, 6%, 7%
Steep 6%, 7%, 8%

14 Minimum Length of Design Speed Min. curve Max.
Vertical Curves / Grade length grade
change not requiring change
vertical curve 80 km/hr 50m 0.60%

65 km/hr 40m 0.80%
50 km/hr 30m 1.00%

15 Vertical curve ‘K’ values For design Speed Crest Sag
Crest vertical curve/Sag 100 km/hr 74 42
vertical curve 80 km/hr 33 26

65 km/hr 1918

16 Vertical clearance Road over road 55m

Road over railway 7.3m

Electrical lines

6.0m (Up to 650 V)

H.T. Electrical lines

6.5m (More than 650 V)

Telecommunication Lines

5.5m (Upto 110 V)

Source: DPR Consultant

G.
44,

Proposed Interventions

The Existing Project Roads are Proposed to be widened/ Improved from Single lane /

Intermediate / two lane to Two Lane Configuration with Paved / Earthen Shoulders, drains,
Road signages etc. Except in Muzaffarnagar to Baraut Section where in two stretches from km
19.280 to km 20.280 and km 30.690 to 32.690, 4 lanes Overlay in urban areas with lined drain
is proposed. The formation width in general is 12m in open areas and between building lines in
built up area. With the intention of segregating the pedestrian from the traffic in urban areas
Footpath cum drain has been proposed. The generic configuration proposed is given in Table II-
5 and typical proposed cross sections are given in Fig. 11 to Fig. 13 and different typical
sections and their applicability are given in Table 11-6.
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Fig. 11: TCS of Two Lane with Earthen Shoulder

Fig. 12: TCS of Two Lane with Paved Shoulder

Fig. 13: TCS of Reconstruction with Footpath with line drain in Urban Areas.

45, Safety features such as elaborate system of signs and markings, cat’s eyes, delineators,
object markers, hazard markers, safety barriers at hazardous locations, pedestrian guardrails,
protection works viz. retaining walls, turfing of high embankment slopes, km stones, ROW
stones, other safety measures, informatory boards, mandatory road signs, and edge line
marking etc are proposed in line with IRC’s Codal provision , MoRTH guidelines / Standards
and International best practices .



Table 1I-5: Generic Configuration
(Configuration of Urban, rural section with earthen shoulder, Paved Shoulder)
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Sl. No. PARAMETERS URBAN RURAL
1. Carriageway 2 lane, 2 x 3.50m 2 lane, 2 x 3.50m
2. Paved Shoulders 1.5m NA
3. Earthen Shoulders NA 2.5m
4. Concrete Pavers Variable between Paved | NA
Shoulders and Footpaths.
4, Drains 2 x 1m wide Footpath cum | 2x 1.8m wide Unlined

Rectangular Drain

Drain

Source: DPR Consultant

46.

Junctions

Intersections are an important part of the highway because to a great extent the

efficiency, the safety and the capacity depend on their design. All major intersections falling on
the Project corridors have been studied for the improvement to allow a safe connection to the
Corridor and minimum interference to the through traffic. The Junctions have been designed in
accordance with provisions of IRC: SP 41-1994 and “MOST Type Design for Intersection on
NH” have been considered. The details of Minor and Major Junctions in different Project

Corridors have been given in Table 1I-6.
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Table 11-6: Proposed Interventions along the Project Road

SI.
No.

Parameter

Nanau to
Dadon
(MDR 82 W)

Bulandshar to
Anoopshar MDR
58W

MuzaffarNagar
to Baraut MDR
135W

Haliyapur —
Kurebhar-
Bilwai MDR
66E

Hussain Ganj
Hathgaon
Alipur Marg
MDR 81 C

Kaptangan;j -
Naurangiya
MargODR 24

Kaptanganj -
Barhaaj Marg
MDR 25E

Mohanlalganj

to Maurawan

Unnao Marg
MDR 52C

Aliganj-
Souraon
Marg MDR
45W

Design Length
(Km)

30.00

36.137

59.174

95.628

35.675

24.041

61.350

54.114

35.505

Configuration

>N

2 Lane
Concentric
Widening with
Earthern
Shoulder in
Rural area
km

22.466

21.920

27.410

47.558

26.785

3.680

27.200

33.914

24.353

2 Lane
Eccentric
Widening RHS
with Earthern
Shoulder and
Unlined drain
in rural area
Km

0.10

N A

NA

NA

0.770

0.110

NA

NA

NA

2 Lane
Eccentric
Widening LHS
with Earthern
Shoulder and
Unlined drain
in rural area
km

NA

0.28

NA

NA

1.470

0.110

NA

NA

NA

2 Lane
Realignment
in Rural areas
with unlined
drain

km

0.22

NA

NA

NA

NA

NA

NA

NA

NA
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SI.
No.

Parameter

Nanau to
Dadon
(MDR 82 W)

Bulandshar to
Anoopshar MDR
58W

MuzaffarNagar
to Baraut MDR
135W

Haliyapur —
Kurebhar-
Bilwai MDR
66E

Hussain Ganj
Hathgaon
Alipur Marg
MDR 81 C

Kaptangan;j -
Naurangiya
MargODR 24

Kaptanganj -
Barhaaj Marg
MDR 25E

Mohanlalganj

to Maurawan

Unnao Marg
MDR 52C

Aliganj-
Souraon
Marg MDR
45W

2 Lane Re
Construction
in Rural Area
with unlined
drain

km

NA

7.050

19.320

18.200

NA

11.780

10.120

9.400

NA

2 Lane
Eccentric
widening LHS
Re
Construction
in Rural Area
with unlined
drain

km

NA

NA

NA

NA

NA

0.500

NA

NA

0.300

2 Lane
Eccentric
widening RHS
Re
Construction
in Rural Area
with unlined
drain

NA

NA

NA

NA

NA

0.160

NA

0.800

2 Lane Re
Construction
with Footpath
cum drain in
Urban Areas.
km

7.150

6.870

9.444

29.870

6.650

7.040

24.030

10.200

10.052

4 lane Urban
Section with
lined drain

N A

N A

3.000

NA

NA

NA

NA

NA

NA

New LHS
Bridge
Approach

NA

NA

NA

NA

NA

0.440

NA

NA

NA
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S| Nanau to Bulandshar to | MuzaffarNagar I-Il(allyapur ~ | Hussain Ganj Kaptanganj - | Kaptanganj - Mohanlalganj | Aliganj-
’ Parameter Dadon Anoopshar MDR | to Baraut MDR 'ure!)har- H_athgaon Naurangiya Barhaaj Marg to Maurawan | Souraon
No. Bilwai MDR Alipur Marg Unnao Marg | Marg MDR
(MDR 82 W) 58W 135W MargODR 24 MDR 25E
66E MDR 81 C MDR 52C 45W
K New RHS N A N A N A N A N A 0.220 NA 0.600 NA
Bridge
Approach
3. Pavement Flexible in rural |Flexible in rural Flexible in rural |Flexible in rural |Flexible in Flexible in rural |Flexible in rural [Flexible in Flexible in
areas , 22.850 |areas 29.267 km |areas, 46.730 |areas, 65.758 |rural areas, |areas 17.000 areas 37.320 rural areas rural areas
km Rigid in Urban km km Rigid in 29.025 km km km 43.915km 25.453 km
Rigid in Urban |areas, 6.870 km Rigid in Urban |Urban Rigid in Urban |Rigid in Urban |Rigid in Urban |Rigid in Urban |Rigid in
areas, 7.150 km areas, 12.444 |areas,29.870 areas, 6.650 |areas, 7.040 km |areas, 24.030 |areas,10.200 |Urban
km km km km km areas,10.05
2km
A Flexible DMSA 5 Widening / DMSA 30 DMSA 05 DMSA 05 DMSA 05 DMSA 05 DMSA 05 DMSA 05
DLife 15 Reconstruction DLife 15 DLife 15 DLife 15 DLife 15 Dlife 15 Dlife 15 Dlife 15
DCBR(%) 08 Sections DCBR( %) 8 DCBR( %) 10 |DCBR( %) 04 |DCBR(%)10 |DCBR(%)10 |DCBR(%)10 |[DCBR( %)
BC( mm) 40 DMSA 20 BC (mm) 40 BC (mm) 40 BC(mm) 40 BC(mm) 40 BC(mm) 40 BC(mm) 40 10
DBM (mm) 50 |DLife(Yrs) 15 DBM (mm) 100 |DBM (mm) 50 [DBM(mm)50 [DBM(mm) 50 DBM(mm) 50 |DBM(mm) 50 |BC(mm) 40
WMMmm 250 (DCBR( %) 0 8 WMM (mm) 250 | WMM(mm) 250 | WMM(mm) WMM(mm) 250 |WMM(mm)250 |WMM(mm)250 | DBM(mm)
GSBmm 200 BC(mm) 40 GSB (mm) 200 |GSB (mm) 350 [250 GSB(mm) 200 |GSB(mm) 200 |GSB(mm) 200 |50
THmm 540 DBM(mm) 100 TH (mm) 590 | TH(mm) 540 GSB(mm) 300 |TH(mm) 540 TH(mm) 540 TH(mm) 540 |WMM(mm)2
WMM (mm) 250 TH(mm) 640 50
GSB (mm) 200 GSB(mm)
TH(mm) 590 200
In New TH(mm) 540
Construction
DBM and THwill be
85mm and 575mm
respectively and
rest will remain
same.
B Rigid Pavement Quality Concrete (PQC) 250 mm
Dry Lean Cement Concrete (DLC) 150 mm
Granular Sub base 200 mm
Sub-grade with material having effective CBR 8% 500 mm
Plain Dowel Bar Details 36 mm Dia. @ 200 mm c/c, 450 mm long
Deformed Tie Bar Details 12 mm Dia. @ 700 mm c/c, 640 mm long
4. Major Bridges |1, Retained with |NA 2 , Retained NA NA 1, Retained with |1, Retained with |NA NA
minor repairing with minor minor repair. minor repair

repair
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S| Nanau to Bulandshar to | MuzaffarNagar I-Il(allyapur ~ | Hussain Ganj Kaptanganj - | Kaptanganj - Mohanlalganj | Aliganj-
’ Parameter Dadon Anoopshar MDR | to Baraut MDR 'ure!)har- H_athgaon Naurangiya Barhaaj Marg to Maurawan | Souraon
No. Bilwai MDR Alipur Marg Unnao Marg | Marg MDR
(MDR 82 W) 58W 135W MargODR 24 MDR 25E
66E MDR 81 C MDR 52C 45W
5. |Minor Bridges |6, 4, 4, 13, NA 4, 4, 9, NA
Widening 05 Widening 06 Widening 00 Widening 09 Widening 00 Widening 02 Widening 02
Reconstruction |Reconstruction 02 |Reconstruction |Reconstruction Reconstruction |Reconstruction |[Reconstructio
Retained with minor Repair Retained with Retained with Retained with Retained with  |Retained with
minor Repair 01 minor Repair 02 | minor Repair minor Repair 01 |minor Repair 02 | minor Repair
04 New Bridge 02 04
New Bridge 02
6. |[Culvert 56 56 110 196 72 36 80 109
Widening 15 Widening 15 Widening 08 Widening 9 Widening 31 |Wdening 01 Widening 34 Widening 03  |Widening
Reconstruction |Reconstruction 28 |Reconstruction |Reconstruction |Reconstruction |Reconstruction |Reconstruction |Reconstructio |06
28 Abandoned 08 84 113 35 13 36 n 58 Reconstructi
Abandoned 08 |Retained with Abandoned 02 |Abandoned 18 |Abandoned 05 |Abandoned 04 |Abandoned 03 |Abandoned on 56
Retained with minor Repair 05 Retained with  |Retained with |Retained with |Retained with Retained with |07 Abandoned
minor Repair 05 minor Repair 15 |minor Repair minor Repair |minor Repair 18 |minor Repair 07 |Retained with (08
56 01 minor Repair |Retained
41 with minor
Repair 14
7. Side Drains ( |Lined Drain 2 x |Lined Drain 2 x Lined Drain 2 x |lined Drain 2 x |lined Drain 2 x |lined Drain 2 x [lined Drain 2 x |lined Drain 2 x |lined Drain 2
Km) 7.150 =14.300 |6.870=13.740 12.5335 = 29.870=59.740 [6.65=13.300k |14.040=14.080 |24.030=48.060 |10.20=20.40 |x10.052=20.
Lined Drain Unlined Drain 2 [Unlined Drain 2 x |25.067 km, m km, km, km, 104 km,
1m wide, X 22.786 29.250 = 58.500 Unlined Drain 2 |Unlined Drain,2 |Unlined Unlined Drain.2 |Unlined Drain 2 |Unlined Drain |Unlined
Unlined Drain |=45.572 x46.570,93.140 (x Drain,2 x X X 2x43.915= Drain 2 x
1.8m wide 65.88=131.516 |[29.025=58.05 |17.200=34.400 |37.320=74.640 |87.83 km 25.453=50.9
km 06 km
8. ROB Not Applicable |Not Applicable Not Applicable |Not Provided Not Applicable |Not Required Not Required Not Applicable |Not
Applicable
9. Bus Stop LHS 08, RHS 08|LHS 09, RHS 09 |LHS 24,RHS |LHS 31,RHS |LHS 21, RHS |LHS 12, RHS |LHS 26, RHS |LHS,25 LHS, 16
24 31 21 12 26 RHS 25 RHS 16
10. |Truck lay bye |[No No No No No No No No NO
11. |Crash Nil 148.55 60.531 1967 871.694 Nil Nil Nil Nil

Barrier(m)

Source: DPR Consultant
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2. Pavement

47. The Flexible pavement has been proposed in rural areas, length of Overlay and
Reconstruction and length of rigid pavement for different project roads and composition of
pavement is given in Table II-7.

Table II-7: Details of Pavement type along the Project Roads

Flexible Pavement
S.No Name of Road Re Construction | Overlay Rigid (km)
(km) (km)

1. NANAU — DADON (MDR 82 W) 22.786 0.000 7.150

2 BULANDSHAR ANOOPSHAR 7.050 22.200 6.870
(MDR 58W)

3. MUZAFFARNAGAR BARAUT 19.32 30.41 9.444
(MDR 135W)

4. HALIYAPUR -KUREBHAR — 18.200 47.558 29.870
BILWAI (MDR 66E)

5. HUSSAINGANJ TO ALIPUR 0.000 29.026 6.650
MARG (MDR 81 C)

6. NAURANGIA-KAPTANGANJ- ODR 12.64 MDR | ODR 4.1 ODR 7.5 MDR
BARHAAJ MARG ( ODR 24 and 11.6 MDR 28.7 20.85
MDR 25E)

7. ALIGANJ TO SORON 25.453 - 10.052
MARG(MDR 45W)

8. MOHANLALGANJ TO MORAVA 10.0 33.913 10.2
UNNAO ROAD(MDR 52C)

Source: DPR Consultant
3. Drainage

48. The details of improvement proposals for Major, Minor bridges and Culverts are given in
Table 11-6. All pipe Culverts are being reconstructed with pipe of 1.2 dia.

49. 1m wide lined Rectangular covered Drains are proposed in Built up area and 1.8 m wide
unlined Trapezoidal drains are proposed in open areas. Details are given in Table 11-6.

4. Traffic Safety and Control

50. Roadway indicators are intended to mark the edges of the roadway so as to guide
drivers on the alignment ahead. Hazard markers used to define obstructions like guardrails and
abutment adjacent to carriageway and bridges which are narrower than the normal width.
Object markers are used to indicate hazards and obstructions within the vehicle flow path, for
example, channelling islands close to the intersections. Delineators and object markers are
provided as per provisions of IRC: 79-1989. They are basically driving aids and not substitutes
for warning signs, road markings or barriers.

51. Road markings perform the important function of guiding and controlling traffic on a
highway. The location and type of marking lines, material and color has been proposed in
accordance with IRC: 35-1997,“Code of Practice for Road Markings”
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52. Cautionary, mandatory and informatory signs have been provided depending on the
situation and function they perform in accordance with the IRC: 67-2012 guidelines for Road
Signs.

53. Kilometre stones are proposed in accordance with IRC: 8-1980 guidelines. Kilometre
stones are located on the left-hand side of the road as one proceeds from the station from which
the Kilometre count starts. Kilometre stones shall be fixed at right angles to the centre line of the
carriageway. 200m stones and boundary stones conform to IRC: 26-1967 and IRC: 25-1967.
200m stones are located on the same side of the road as the kilometre stones

5. Crash Barrier

54. Crash barrier system absorbs impact of vehicle and laterally restrains a vehicle from
veering off. This ensures minimum damage to the vehicle and passengers, Metal Beam Crash
Barrier is proposed at locations where the embankment height is more than 3.0m, Sharp curves
and also at major bridge approaches. Metal beam rail shall be W profile corrugated sheet steel
beams. The length of crash barriers provided in different project roads is given in Table II-6.

6. Way Side Amneties

55. Bus Stops have been proposed on all Project Roads and no. of proposed bus stops are
given in Table I1I-6.

H. Construction Material
56. Quantity and sources of key construction materials have been summarized in Table II-8.

57. Fly Ash. In order to restrict the excavation of top soil in various construction activities,
Ministry of Environment and Forests (MoEF) issued a Notification (S.O. 2804 E) dated 3™
November, 2009 promoting the utilization of fly ash in any construction activity if located within a
radius of 100km from a coal or lignite based thermal power plants. The location of thermal
power plants within 100 km radius from the project roads is given in Table 1I-8.

58. The reconstruction of embankment along the project roads is very marginal, therefore,
use of fly ash is not proposed in the project.
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Table 11-8: Details of Construction material and location of thermal power plants

Thermal
S. Name of EARTH Sand (Cum) Aggregates Cement Bitumen Power Plantg
No Road (Cum) (Cum) (MT) (MT) within 100km
radius
Nanau — Filling 108896 | 22787 238528 16532 60/70 2681 Harduagan;
Dadon (MDR | Cutting 39466 |Kachla LHS |Ghatri LHS Local Market|Emulsion 229 | Thermal
82 W) Earth Reqd  |120 km. 201 km, Aligarh Mathura Power
81270 Haldwani RHS Refinery , 75 SE;‘S;”Z}SS -
Eq]rkr?nw Area 229 km km from Allgarh from the
proposed
improvement
road.

2. Bulandshar Filling 39064 |24338 254942 16722 60/70 6321 Dadri
Anoopshar  |Cutting 70885 |Kachla LHS |Jhagirabad Local Market|Emulsion 321 | Thermal
(MDR58W)  |Earth Reqd  [120km. ~ |RHS30km, |Aligarh Mathura Power

3622 Ganga River |Kotputli LHS Refinery , 75 |Station is

Borrow Area |, Narora 250 km km from Aligarh |located 55

< 1km RHS 15 km km (crow fly)
from the
proposed
project road.

3. Muzaffar Filling 77136 |34726 375476 24620 60/70 7790 No coal
nagar Baraut |Cutting Yamuna Jhagirabad Local Market|Emulsion 372 |based
(MDR 135W) |373804 River , LHS, |RHS 160 km, |MuzaffarNag|Mathura operational

Earth Reqd  [Jharkheri  |KotputliLHS |ar, Meerut |Refinery , 260 |1hermal
2375 ?(/illage 55 330 km km from gfa"tvg; .
m
P%Zﬁw Area Muzaffarnagar located
within 100
Km radius of
road

4. Haliyapur- Filling 137780 |68601 92421 712983 60/70 8499 Tanda (440

Kurebhar- Cutting Bandacane |[Sankargarh |Local Emulsion 608 |[MW)
Bilwai (MDR 297870 LHS 79 km |LHS 214, Markets Mathura Thermal
66E) Earth Reqd Dala LHS 79 [Sultanpur,Lu |Refinery , 500 |POWer
40486 km cknow km from 3}3}:;’”1 '50
E%Zﬁw Area Halyapur km from the
project road.

5. Hussainganj- |Filling 67268 (21099 29322 304607 60/70 4339 Unchahar
Alipur Marg  |Cutting 46755 |Bandacane |Sankargarh  |Local Emulsion 298 |Thermal
(MDR81C) |Earth Reqd  |LHS 114 km |LHS 214, Markets Mathura Power

34539 Karbai LHS  |Fatehabad, |Refinery, 500 |Stationis

Borrow Area 155 km Kanpur km from about 15 km

< 1km Haliyapur from the
proposed

project road.
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Thermal
S. Name of EARTH Sand (Cum) Aggregates Cement Bitumen Power Plantg
No Road (Cum) (Cum) (MT) (MT) within 100kn
radius
6. Naurangia- Filling 120943 | 54307 73767 550867 60/70 7022 No Thermal
Kaptanganj- | Cutting Sukrut LHS |SukrutLHS  |Local Emulsion 335 |Power
Barhaaj Marg |143646 337 km 337 km Markets Indian Oil Station in
(ODR 24 and | g4ph, Dalla LHS 385 Refinery, 100km from
MDR 25E) Required km. Mathura. the Road
55555 1000km from
Borrow Area Kaptangan;.
< 2km
7. MOHANLALG |Filling 50069 |35585 315436 24806 60/70 5316 Panki
ANJ Cutting Hameerpur |Kabrai RHS  |Local Emulsion 285 |Thermal
MORAVA 328628 RHS 26.00 [191 km Markets Indian Oil Power
UNNAO Earth km Refinery, STtaion (220
ROAD(MDR | Required 775 Mathura. MW) at 80
52C) Borrow Area 400km from ler: C?]r;?
< 2.5km Mohanlalganj Thermal
Power
Station
(1050 MW)
at 90 km
from the
project road.
8. ALIGANJ TO |Filling 28188 |28896 264671 21501 60/70 2899 Harduaganj
SORON Cutting Kachla Haldwani LHS |Local Emulsion 234 |Thermal
MARG(MDR  |159731 LHS 75.0 |215km Markets Indian Oil Power
45W) Earth km Ghatri LHS Refinery,. 156 |Station is
Required 249 km km from Aliganj [@Pout 60 km
4228 from the
Borrow Area road.
< 3.0km

Source: DPR Consultant

Construction Methodology

The typical construction activities involved in the upgrading of the MDRs is classified into 6
stages, namely: i) preparation of the existing base course layer, ii) application of tuck coat, iii)
preparation and placing of premix, iv) rolling, v) quality control of bituminous concrete
construction, and vi) finished surface. All existing potholes and ruts on the existing road surface
will be removed and filled with pre-mix chippings at least 1 week before the laying of the surface
course, and depending on the existing condition a bituminous leveling course may be provided.
After the base course is prepared a tuck coat of bitumen is applied at a rate of 6.0-10 kg/10
square meter on bituminous base and as much as 10kg for non-butuminous base. This is
followed by the preparation of pre-mix in a hot mix plant, collected by trucks and carried to the
construction front where it is spread by a mechanical paver at temperature of about 150°C.
Quality control of the bituminous construction is strictly observed by monitoring aggregate and

bitumen grades, temperatures, and compaction.

undulations.

Finally, the finished surface is checked for
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J. Cost and Implementation Schedule
59. The cost of civil, environment & RNR is given in Table 1I-9. Period of implementation is 2
years.
Table 11-9: Cost of Civil, Environment and R&R
cvil | Cost | R&RCost
SI. No. Name of Road c . (INR in Total Cost
ost (INRin -
- Millions)
Millions)

1 Nanao to Dadao (MDR 82W) 66.94 28.9
2 Bulandansharar to Anupshahar 20.74 3.4

(MDR 58W)
3 Muzzaffarnagar to Baraut (MDR 62.30 12.4

135W)
4 Hussainganj to Alipur Marg 48.52 19.1

(MDR 81C)
5 Haliyapur to Kurebhar to Bilwai 28.59 20.1

(MDR 66E)-Pkg |
6 Haliyapur to Kurebhar to Bilwai 44.97

(MDR 66E)-Pkg Il
7 Kaptanganj to Naurangiya 29.63 9.8

(ODR 24)
8 Kaptanganj to Rudrapur (MDR 47.40

25E)
9 Mohanlaganj to Maurawan 43.52 6.0

Unnao Marg (MDR 52C)
10 Aliganj-Soron Marg (MDR 45W) 37.76 57.2

Source: PPTA Consultant

K.
60.

Cold Mix and Hot Mix Alternatives

Cold Mix Technology involves cold asphalt which is a high-quality, polymer-modified cold

mix asphalt available in batch orders. Hot Mix Technology involves Hot Mix Asphalt (HMA)
which is a combination of approximately 95% stone, sand or gravel bound together by asphalt
cement, a product of crude oil. Asphalt cement is heated aggregate, combined, and mixed with
the aggregate at an HMA facility. The comparison between the two is given in Table 11-10.

Table 11-10: Comparison of Cold & Hot Mix Plant

S. No.

Parameter

Cold Mix

Hot Mix

1

Description

o Street Cold Asphalt is a

relatively new product
developed in 1995 through the
introduction of new polymer
technology and research into
the manipulation of viscosity
and material design, of the
various components of an
asphalt mix - Street Cold
Asphalt is soft and sticky out
of the bag, but it quickly
hardens after application and
the end result is a pavement
patch with better strength but

Hot mix asphalt is used primarily as paving
material and consists of a mixture of
aggregate and liquid asphalt cement, which
are heated and mixed in measured
quantities.

Hot mix asphalt facilities can be broadly
classified as either drum mix plants or
batch mix plants, according to the process
by which the raw materials are mixed.

In a batch mix plant, the aggregate is dried
first, then transferred to a mixer where it is
mixed with the liquid asphalt.

In a drum mix plant, a rotary dryer serves
to dry the aggregate and mix it with the




37

S. No. Parameter Cold Mix Hot Mix
similar properties to hot liquid asphalt cement.
asphalt.

2 Requirements Cold patch, also known as Hot mix asphalt concrete (commonly
cold mix or cold asphalt, was abbreviated as HMAC or HMA) is produced
first recognized as a way to by heating the asphalt binder to decrease
make road repairs quickly its viscosity, and drying the aggregate to
because it can be applied right remove moisture from it prior to mixing.
from the container without Mixing is generally performed with the
heating. aggregate at about 300° F (roughly 150° C)
Cold asphalt also doesn’t for virgin asphalt and 330° F (166° C) for
require any special heavy polymer modified asphalt, and the asphalt
rolling machines or special cement at 302° F (150° C).
applicators as it can be Paving and compaction must be performed
shovelled or poured into a while the asphalt is sufficiently hot
pothole or utility cut and
tamped down with a hand tool.

3 Use Cold mix asphalt concrete is HMAC is the form of asphalt concrete most
produced by emulsifying the commonly used on high traffic pavements
asphalt in water with such as those on major highways,
(essentially) soap prior to racetracks and airfields
mixing with the aggregate. Asphalt concrete has different performance
While in its emulsified state characteristics in terms of surface
the asphalt is less viscous and durability, tire wear, braking efficiency and
the mixture is easy to work roadway noise.
and compact
The emulsion will break after
enough water evaporates and
the cold mix will, ideally, take
on the properties of cold
HMAC
Cold mix is commonly used as
a patching material and on
lesser trafficked service roads

4 Merits Actually less expensive to use | o Less expensive for new road construction
over the life of a road repair
Completely seals and patches
potholes, utility cuts, edge
repairs, and even overlays.

5 Demerits Less resilient and more e Expensive

vulnerable to cracking

Source: DPR Consultant

61.

Cold Mix technology is more suitable for repair of potholes and cracks on roads, bridges,

overlays, parking lots and other asphalt and concrete surfaces. Cold Mix is fast, permanent,
easy to use and environmentally preferable cold asphalt product. However, for constructing of
new roads hot mix technology is better suited so the contractor shall utilise the same where ever

suitable.

L.
62.

Country’s Legal Framework and Regulatory Requirements

The Government of India has laid out various policy guidelines, acts and regulations for

the safeguard and conservation environment. The Environment (Protection) Act, 1986 provides
umbrella legislation for the protection of environment. As per this Act, the responsibility to
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administer the legislation has been jointly entrusted to the Ministry of Environment and Forests
and Climate Change (MoEF&CC) and the Central Pollution Control Board (CPCB)/Uttar
Pradesh Pollution Control Board (UPPCB) in the present context. Table IlI-11 presents all
relevant policies/acts/rules and regulations and its applicability to the project.

Table 1I-11: Applicable National Laws and Regulations for the Investment Project

3(') Act / Rules Purpose Applicable Reason for Applicability Authority

1 Environment To protect and Yes It is umbrella legislation and | MoEF&CC.
Protection Act- improve overall notifications, rules and UPPCB
1986 environment schedules are promulgated

under this act.

2 Environmental To accord No MDR and ODR are not MoEF&CC.
Impact environmental covered under the SEIAA, UP
Assessment clearance to new notification.

Notification,14th | development

Sep-2006* activities listed in
schedule of EIA
notification.

3 Fly Ash Reuse large quantity | Yes Projects are located within MoEF&CC
Notification, of fly ash discharged 100 km from Thermal
1999 as from thermal power Power Plants. However,
amended upto plant to minimize land since work of construction
17th August use for disposal of embankment is very
2003: marginal ,therefore Fly ash

utilization has not been
proposed

4 Office Conserve top soil, Yes Opening of new borrow SEIAA,UP
memorandum aquatic biodiversity, areas. In case of opening of
dated hydrological regime new quarry
18.05.12,by etc. by haphazard
MoEF in view of | and unscientific
Apex Court mining of minor
order dated minerals
27.2.2012

5 National Address Grievances | Yes Grievances if any will be NEAA
Environment regarding the process dealt with, within this act.

Appellate of environmental
Authority Act clearance.
(NEAA) 1997

6 Forest To check Yes Vacant Spaces on both MoEF&CC/
Conservation deforestation by sides of road has been Dept. Of

restricting conversion notified as Protected Forest | Forest,

4Category A -i) New National High ways; and ii) Expansion of National High ways greater than 100 KM, involving
additional right of way greater than 40m in existing alignment and 60 m in bypass and realignment section.

Category B-i) All new state High ways; and ii) Expansion projects in hilly terrain (above 1000 m above mean sea
level and/or ecologically sensitive areas.

Note: “Any project or activity specified in Category ‘B’ will be treated as Category A, if located in whole or in part within
10 km from the boundary of: (i) Protected Areas notified under the Wild Life (Protection) Act, 1972, (ii) Critically
Polluted areas as notified by the Central Pollution Control Board from time to time, (iii) Notified Eco-sensitive areas,
(iv) inter-State boundaries and international boundaries”.
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Monuments and
Archaelogical
Sites and

Archaeological
Monuments

Monuments notified under
this Act is within 300m of
the boundary of Project.

"?(') Act / Rules Purpose Applicable Reason for Applicability Authority
Act (1980) of forested areas into in following cases Govt.of UP.
non- forested areas Nanau — Dadon (MDR 82
W), Muzaffar Nagar- Baraut
(MDR 135W), Hussaingan; -
Alipur Marg (MDR 81
C),Mohanlalganj Morava
Unnao Marg (MDR 52C)
Diversion of forest land is
required in above cases
7. Indian Tree Act | Permission for Felling | Yes Road Side Trees shall be Department of
1927 of Road Side trees Felled after taking Forest GoUP
Permission from Forest
Department
BA (MDR 58W),MB (MDR
135W),HK
(MDR 66E)
HA (MDR 81 C),NK, KB
(ODR 24 and MDR 25E),
MM (MDR 52C),AS
8 National Forest | To maintain Yes This policy will be Forest
Policy1952 ecological stability applicable as project Department,
National Forest | through intervention requires forest Gol and GoUP
Policy (Revised) | consservation and land to be acquired.
1988 restoration of
biological diversity.
9 Air (Prevention | To control air Yes For construction; for UPPCB
and Control of pollution by & obtaining NOC for
Pollution) Act, Transport controlling establishment of hot mix
1981 emission of air plant, workers' camp,
Department. construction camp, etc.
Pollutants as per the
prescribed standards.
10 Water To control water Yes This act will be applicable UPPCB
Prevention and | pollution by during construction for
Control of controlling discharge (establishments of hot mix
Pollution) of pollutants as per plant, construction camp,
Act1974 the prescribed workers' camp, etc.
standards
1 Noise Pollution | The standards for Yes This act will be applicable District
(Regulation and | noise for day and as vehicular noise on Magistrates /
Control Act) night have been project routes required to Officer
2000 promulgated by the assess for future years and | Authorized
MoEF for various necessary protection under Noise
land uses. measure need to be Rules
considered in design.
12. | Ancient Protection of No No Archaeological Archaelogical

Survey of India
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"?(') Act / Rules Purpose Applicable Reason for Applicability Authority
Remains Act
1958

13 Antiquities and An Act to regulate the | Yes If during digging any District
Art Treasures export trade in Antique Articles and Art Magistrate
Act, 1972 along | antiquities and art Treasures is found than it
with Rules 1973 | treasures, to provide needs to be handed over to

for the prevention of District Authorities
smuggling of, and
fraudulent dealings
in, antiquities, to
provide for the
compulsory
acquisition of
antiquities and art
treasures for
preservation in public
places and to provide
for certain other
matters connected
therewith or
incidental or ancillary
thereto.

14 Central Motor The Act provides in Yes These rules will be Motor Vehicle
Vehicle Act detail the legislative applicable to road users Department
1988 and provisions regarding
Central Motor licensing ofdrivers/

Vehicle conductors,

Rules1989 registration of motor
vehicles, control of
motor vehicles
through permits,
special provisions
relating to state
transport
undertakings, traffic
regulation, insurance,
liability, offences and
penalties,

15 Mines and The mining act has Yes The construction of project Department of
Minerals been notified for safe road will require aggregate | mining. State
(Development and sound mining through mining from Gov.
and Regulatio) activity. riverbeds and quarries
AmendmenT
ACT, 2015

16 Minor Mineral For opening new Yes Regulate use of minor District
and concession | borrow /quarry. minerals like stone, sail, Collector
Rules, 2015 river sand etc.

17 Public Liability Protection form Yes Contractor need to stock

and Insurance
Act 1991

hazardous materials
and accidents.

hazardous material like
diesel, Bitumen, Emulsions



https://en.wikipedia.org/wiki/Driver_(person)
https://en.wikipedia.org/wiki/License
https://en.wikipedia.org/wiki/Insurance
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"?(') Act / Rules Purpose Applicable Reason for Applicability Authority
etc.

18 Explosive Act An Act to regulate the | No Blasting is not involved in Chief
1984 manufacture, Projects. Controller of

possession, use, Explosives
sale, [ transport,

import and export] of

Explosives

19 Minor Mineral For opening new Yes Regulate use of minor District
and concession | borrow /quarry. minerals like stone, soil, Collector
Rules, 2015 river sand etc.

20. | The Building To regulate the Yes A large number of Ministry of
and Other employment and construction workers skilled, | Labor and
Construction conditions of semiskilled or unskilled will | Employment
Workers construction workers be employed temporarily
(regulation of and to provide for during Construction Phase
employment their safety, health of the project
and conditions and welfare measure
of service) Act, | and for other matter
1996 incidental thereto

21 Bonded Labour | An Act to provide for | Yes Contractors shall employ a Ministry of
System the abolition of large number of Labor Labor and
(Abolition) Act, bonded labour during Construction Phase. | Employment
1976 along with | system with a view to
Rules, 1976 preventing the

economic and
physical exploitation
of the weaker
sections of the
people and for
matters connected
therewith or
incidental thereto

22 Contract Labour | The Object of the Yes Contractors shall employ a | Ministry of
(Regulation and | Contract Labour large number of Labor Labor and
Abolition) Act Regulation and during Construction Phase. | Employment
1970 along with | Abolition) Act, 1970 is The Act applies to the
rules, 1971 to prevent Principal Employer of an

exploitation of Establishment and the

contract labour and Contractor where in 20 or

also to introduce more workmen are

better conditions of employed or were

work employed even for one day
during preceding 12 months
as Contract Labour

23 Employees It is a beneficent Yes Contractors shall be
Provident piece of social employing Workman more
Funds and welfare legislation than 20 persons during

Miscellaneous
Provisions Acts
1952 along with

aimed at promoting
and securing the
well-being of the

Construction Phase
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"?(') Act / Rules Purpose Applicable Reason for Applicability Authority
EPF Scheme employees
Rules and
Forms

24 Employees Protect the interest of | Yes Contractor shall be applying | Ministry of
State Insurance | workers in large number of labours Labor and
Act 1948 along | contingencies such during construction which Employment
with Rules and as sickness, will include both Men and
Regulations maternity, temporary Women

or permanent
physical disablement,
death due to
employment injury
resulting in loss of
wages or earning
capacity. the Act also
guarantees
reasonably good
medical care to
workers and their
immediate
dependants.

25 Equal An Act to provide for | Yes Contractor shall be applying | Ministry of
Remuneration the payment of equal large number of labours Labor and
Act, 1976 along | remuneration to men during construction which Employment
with allied Rules | and women workers will include both Men and

and for the Women.
prevention of

discrimination, on the

ground of sex,

against women in the

matter of employment

and for matters,

connected therewith

or incidental thereto.

26 Inter State Act of the Parliament | Yes Contractor Shall be Ministry of
Migrant of India enacted to employing large number of | Labor and
Workmen regulate the condition workers during Construction | Employment
(Regulation of of service of inter- from other States also.

Employment state labourers
and Conditions | in Indian labour law.
Service Act The Act's purpose is

to protect workers
whose services are
requisitioned outside
their native states in
India. Whenever an
employer faces
shortage of skills
among the locally
available workers, the
act creates provision
to employ better



https://en.wikipedia.org/wiki/Act_of_Parliament
https://en.wikipedia.org/wiki/Parliament_of_India
https://en.wikipedia.org/wiki/Parliament_of_India
https://en.wikipedia.org/wiki/Indian_labour_law
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"?(') Act / Rules Purpose Applicable Reason for Applicability Authority
skilled workers
available outside the
state

27 Minimum To ensure that Yes Contractor Shall be Ministry of
Wages Act workman gets at employing large number of | Labor and
1948 along with | least minimum wages workers during Construction | Employment
Central Rules as fixed by Govt.

1950 Minimum wages sets
the lowest limit below
which wages cannot
be allowed to sink.

28 Persons with It gives effect to the Yes Contractor Shall be Ministry of
Disabilities proclamation on the employing large number of | Labor and
(Equal full participation and workers during Employment
Opportunities, equality of the Construction.

Protection of persons with

Rights and Full | disabilities in the

Participations) Asian & Pacific

Act, 1995 along | Region and provides

with Rules, for their education,

1996 and employment, creation

National Trust of barrier free

for Welfare of environment, social

Persons with security, etc.

Disabilities

Act, 1999 with

rules2000.

Source: PPTA Consultant
M. International Agreements and Commitments
63. India is party to various international agreements/conventions/treaties for conservation of

environment at global level. Important among them have briefly described and analysed vis- a-
vis the project development.

64. Ramsar Convention on Wetlands, 1971: The Ramsar Convention on Wetlands
(formally, the Convention on Wetlands of International Importance, especially as Waterfowl
Habitat), signed in Ramsar, Iran, in 1971, is an international treaty for the conservation and
sustainable utilization of wetlands, recognizing the fundamental ecological functions of wetlands
and their economic, cultural, scientific, and recreational value. Out of 26 designated wetlands of
International Importance in India, one of them, the Upper Ganga River (Brijghat to Narora
Stretch) is located in Uttar Pradesh.The Bulandshahar- Anoopshahar- (MDR 58W) road is
outside the wetland boundary of Ramsar site and the nearest point is junction of Anoopshahar
at km 39.700 which is 900m away from the wetland boundary.

65. Convention on Protection of the World Cultural and Natural Heritage, 1972: The
United Nations Educational, Scientific and Cultural Organization (UNESCO), which seeks to
encourage the identification, protection and preservation of cultural and natural heritage around
the world considered to be of outstanding value to humanity has embodied these objectives in
an international treaty called the Convention concerning the Protection of the World Cultural and


https://en.wikipedia.org/wiki/Treaty
https://en.wikipedia.org/wiki/Wetland
https://en.wikipedia.org/wiki/Ecology
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Natural Heritage in 1972. There are 32 World Heritage Sites in India out of which, two, Agra Fort
& Fatehpur Sikri are located in Uttar Pradesh and are at a distance of 74 km and 99 km
respectively from project road.

66. Vienna Convention for Protection of the Ozone layer, 1985 and Montreal Protocol
on Substances Depleting the Ozone layer, 1987: The Vienna Convention outlines states
responsibilities for protecting human health and the environment against the adverse effects of
ozone depletion, and established the framework under which the Montreal Protocol was
negotiated. The Montreal Protocol stipulates that the production and consumption of
compounds that deplete ozone in the stratosphere chlorofluorocarbons (CFCs), halons, carbon
tetrachloride, and methyl chloroform) are to be phased out by 2010. The project does not
envisage production and consumption of ODS.

67. United Nations Framework Convention on Climate Change (UNFCC), 1994: As per
the convention the reduction/limitation requirements of Green House Gases (GHG) apply only to
developed countries. The only reporting obligation for developing countries relates to the
construction of a GHG inventory (GHG sources and sinks, potential vulnerability to climate
change, adaptation measures and other steps being taken to address climate change). India
acceded to the Kyoto Protocol but has not ratified it and hence the carbon emission limits are
not binding upon India.

68. Convention on Biological Diversity (CBD) 1992: The Convention on Biological
Diversity (CBD) is dedicated to promoting sustainable development and came into force in 1992
Rio Earth Summit. India signed the CBD in 1994. Member Parties have committed themselves
to achieve by 2010, a significant reduction of the current rate of biodiversity loss at the global,
regional and national level as a contribution to poverty alleviation and to the benefit of all life on
earth.

N. World Bank Environment, Health, and Safety Guidelines (EHS Guideline)

69. In cases where national regulations and guidelines are lacking or not-responsive, the
guide values, pollution prevention and control technologies and practices provided the EHS
Guideline® will be adopted to address impacts and risks consistent with international good
practice. The EHS Guidelines contain discharge effluent, air emissions, and other numerical
guidelines and performance indicators as well as prevention and control approaches acceptable
to ADB.

° http://www.ifc.org/ehsguidelines


gopher://infoserver.ciesin.org/00/human/domains/political-policy/intl/treaties/montreal/12-Appendix-IX
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M. DESCRIPTION OF THE ENVIRONMENT

A. Introduction

69. Initial Environmental Examination (IEE) study of the project area can be best done on
the basis of its physical, biological and socio-economic aspects. The description of
environmental settings includes the environmental characteristic of the project area.The
secondary data has been collected and primary data has been generated to establish a
baseline profile related to topography, hydrology, geology, air quality, water quality, noise, soil,
biodiversity, socio- economic aspects etc. Efforts have been made to collect the latest
information both at regional as well as local level especially along the project road alignment.

70. This will help to predict likely changes in the environment due to the proposed project
activities. The existing baseline data and analysis for Project Roads are presented in the
following sections.

71. Study Area-Secondary data has been collected both on macro level (district level) and
micro level (project corridor).The Corridor of Impact (COl) is being divided into Direct Corridor of
Impact and Indirect Corridor of Impact.

72. Direct Corridor of Impact:The area within 10m on either side of centerline (CL) of the
project roadin rural areas and within building line in urban areas has been taken as Direct
Corridor of Impact.

73. Indirect Corridor of Impact: The area between10m to 25m on either side of CL has
been considered as Indirect Corridor of Impact.The study of land use pattern along project
roads has been done within 500 m on either side of CL. However, site sensitivity analysis w.r.t
Protected Areas like Wildlife Sanctuary/ National Park and Ramsar Convention Site has been
conductedwithin 15km aerial distance from the project road.

B. Physical Environment
1. Physiography and Topography

74. The state of UP has 3 major physiographic divisions viz. Himalayas, Gangetic Plain and
Southern Highlands. Greater Himalayas, Lesser Himalayas and Shiwaliks are subcategories of
Himalayas. There are four sub categories under Gangetic Plain viz. Piedmont plain, Tarai plain,
Alluvial plain and Aravalli plain. The southern highlands also have four sub categories like
Eastern Rajasthan Upland, Bundelkhand Uplands, Vindhyan Scraplands and Eastern Plateau.

75. Elevation of the state varies from 150 mamsl to 900 mamsl. Slope varies from 600 m per
km to <10 m per km.Fig.14 shows the Physiographic divisions of the state and Fig.15 shows
slope map of the state with project roads superimposed on them placed at the end of this
chapter.

76. All the project roads fall under Gangetic Plain in Alluvial plain terrain with slope being
less than 10 m per km. The project area along the roads generally slopes from north to south
and north-west to East or south east as is evident from the drainage pattern of the region. The
Average elevation of the study area along the projects roads are mentioned below.

Nanau — Dadon - 182 mamsl
Bulandshahar to Anoopshahar - 195 mamsl
Muzaffarnagar to Baraut Marg - 240 mamsl



46

Hussainganj to Alipur Marg - 110 mamsl
Haliyapur to Kurebhar to Bilwai - 95 mamsl
Kaptanganj to Naurangia and Kaptanganjto - 80 mamsl
Rudrapur

Mohanlalganj to Maurawan Unnao Marg - 98 m amsl
Aliganj-Soron Marg - 178 m amsl

2. Geology and Soil

77. The state of U.P is predominantly covered with younger alluvial deposits of Pleistocene
age. Recent river deposits of Holocene age are found along the rivers of Ganga, Ghagra and
Yamuna®. Bundelkhand region in the south has rock formation of Archean age. Map of Geology
along with project road is given in Fig.16 placed at the end of this Chapter.

78. Most of the project roads lie in the inter-fluvial tract of Ganga and Yamuna.The area
along the project roads is underlain by Quaternary alluvium of Pliestocene and Holocene age
consisting of clays, occasional kankar, sand of various grades and gravels in different
proportions.

79. Soil Type and Soil Quality. As per United States Department of Agriculture (USDA) soil
taxonomy that is followed by the NationalBureau of Soil Sciences and Land Use mapping
(NBSS & LU), major part of the state is covered with Alfisols followed by Inceptisols & Entisols
along the rivers; aridisols and vertisols in the Bundelkhand region. Soil map of U.P is given in
Fig.17at the end of this Chapter.

80. The environment monitoring locations of all project roads with respect to soil, surface
water, ground water, air and noise is shown in SOl Toposheet placed at Appendix 2.

a. Nanau- Dadau (MDR 82W)

81. Two types of soil are found along the project road. Coarse loamy well drained older
alluvium categorized as Alfisols and imperfectly drained fine loamy moderately saline
calcareous alluvial soil categorized broadly as Inceptisols. Soil here is deep i.e. <100 cm. Deep
soil refers to availability of high volume of soil that the plants can make use of for obtaining their
nutrients, water. The region is not prone to soil erosion.’

82. To assess the soil characteristics along the corridor one sample from Tikta village has
been collected and analyzed for Physical and Chemical properties. The result of soil quality as
analyzed is presented in Appendix3.The soil along the project road is yellowish brown in
colour. The Bulk density of soil in the area is 1.43 gm/cm3. The soils were moderately alkaline
in nature with pH 8.1. Organic carbon and NPK content of the soil sample shows medium soil
fertility.

b. Bulandshahar to Anoopshahar (MDR 58W)

83. Soil type found here is coarse loamy well drained older alluvium categorized as Alfisols.
Soil here is deep i.e. <100 cm and is slightly prone to erosion.

® Directorate of Geology and Mining, U.P; National Atlas and Thematic Mapping Organization, 2008 (NATMO)
" National Bureau of Soil Sciences and Land Use planning
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84. Two sampling locations were selected, one each at Bichada village and Anoopshahar
Bypass to assess the existing soil quality in and around the project area. The soil characteristic
is given in Appendix3.The soil was predominantly dark brown to brownish grey in colour. Bulk
density of soils in the area was found to be in the range of 1.48 gm/cm3 to 1.52 gm/cm3. The
soils were slightly alkaline in nature with pH 7.7 to 7.9. The percentage of Organic carbon of the
soil samples was found to be between 0.72 and 0.75 which depicts medium fertility of the soil in
the area.

C. Muzaffarnagar to Baraut Marg (MDR 135W)

85. Soil type found here is coarse loamy well drained older alluvium categorized as Alfisols.
Soil here is deep i.e. <100 cm and is slightly prone to erosion.

86. The physical and chemical characteristics of the soil in the study area have been
assessed by analyzing two samples collected in the study area, one at Tawli village at km
10.200 and the other at Budhana village at km 32.400. The result of soil characteristic as
analyzed is presented in Appendix3. The soil was found brownish in color. Bulk density of soils
in the area ranged from 1.47 gm/cm® to 1.50 gm/cm?®. The soil is moderately alkaline in nature
with pH ranging from 8.1 to 8.3. Organic carbon of the soil samples was found sufficient i.e
0.79% to 0.85%, which presents high fertility potential of the area.

d. Hussainganj to Alipur Marg (MDR 81C)

87. The project road corridor has two types of soil. Major part has coarse loamy well drained
older alluvium categorized as Alfisols. And the other is excessively drained sandy younger
alluvial soil falling in the group of Entisols. Soil here is deep i.e. <100 cm and is slightly prone to
erosion.

88. To assess the soil characteristics along the corridor two samples from Hussainganj &
Alipur were collected and analyzed for Physical and Chemical properties. The result of soail
quality as analyzed is presented inAppendix3.From the results it can be concluded that the pH
of soil is ranging from 6.25 to 6.45, average nitrogen values were in the range of 182.00 to 190
mg/kg, average potassium values in the range of 158.00 to 164.00 mg/kg whereas the average
phosphorus values were found in the range of 70.00 — 74.00 mg P205/kg.

e. Haliyapur to Kurebhar to Bilwai (MDR 66E)

89. The study area has well drained fine loamy older alluvial soil categorized as Alfisols. Soil
here is deep i.e. <100 cm and is slightly prone to erosion.

90. A total of 3 samples were collected from Dhobhiyara, Gosaisinghpur and Akhand Nagar
for analyzing the physio-chemical properties of the soil samples. The result of soil quality is
given in Appendix3. The soils were very slightly acidic in nature with pH 6.2 to 6.6. The bulk
density of the soil was found in the range of 1.65 -1.8 gm/cc. The percentage of organic matter
in the soil samples varies from 14.5 to 16.5 which present good fertility potential of the soil in the
area.

f. Kaptanganj to Naurangia (ODR 24) and Kaptanganj to Rudrapur
(MDR 25E)
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91. The project area has silty, fine, non-calcareous soil associated with loamy soils
categorized as alfisols. Soil found here is deep i.e. <100 cm and is slightly prone to erosion.

92. Two soil samples were collected each from Nirvaya village and Rudrapur to assess the
soil quality along the project corridor. The physical and chemical properties as analyzed are
presented in Appendix3. It can be inferred from the result that the pH of the soil varies from 6.5
to 6.9. The Bulk density varies from 1.78 — 1.8 gm/cc. The organic content of the soil ranges
from 12.5% to 14% which states good fertility potential of the soil.

g. Mohanlalganj to Maurawan Unnao Marg (MDR 52C)

93. The project area is occupied by soils locally known as "Bhur" or Silty Sand "Matiyar" or
Clay Soils and "Dumat” or Loamy soils. The predominant soil type along the road stretch is well
drained fine loamy.

94, Soil Quality. To assess the soil characteristics along the corridor,threesoil samples from
Dhobhiyara, Gosaisinghpur and Akhand Nagar have been collected and analyzed for Physical
and Chemical properties. The result of soil quality as analyzed is presented in Appendix3. The
soil along the project road is sandy clay in texture. The Bulk density of soil in the area varies
from 1.27-1.32 gm/cm?®. The soils were neutral in nature with pH in the range of7.21 to 7.45.
Organic carbon and NPK content of the soil samplesdrawn are fertile in terms of productivity.

h. Aliganj-Soron Marg (MDR 45W)

95. Soil type of the area is well drained rich alluvium soil falling under the category of Alfisols
and Inceptisols whichmakes the land fertile for agriculture.

96. Soil Quality. To assess the soil characteristics along the corridor three soil samples
were collected from Soron, Near Pond in Sahawar and Alipur Dadar. The physical and chemical
properties as analyzed are presented in Appendix 3. It can be inferred from the result that the
pH of the soil varies from 7.12 to 7.41 which states neutral nature of soil. The Bulk density
varies from 1.26 — 1.32 gm/cc. The organic content of the soil ranges from 0.88% to 1.09%
which states good fertility potential of the soil.

3. Land Use

97. The state of UP generally has deep fertile alluvial soil that predominantly supports
agriculture (69% of the total state area). Most of the gross cropped area (around 72%) is sown
more than once i.e. double cropped or multiple cropped. Around 11 % constitutes of forest and
rest under built up, barren and uncultivated landwhich has been depicted in Fig. 18 given at the
end of this Chapter.Photographs of agricultural land found along the project roads are given in
Fig. 19.

Fig. 19: Agricultural land along the Project Roads
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98. Waste dumping on the shoulders of the project roads by nearby habitants is a very
common observation found during site survey of the project roads. Few photos of the same are
shown in Fig. 20.

At km 21.00 in Shahpur along At km 77.900 in Dostpur along
Muzaffarnagar-Baraut Road Haliyapur-Kurebhar-Bilwai Road

At km 21.800 in Hata along Kaptanganj- At km 8.100 in Sesandi along
Barhaaj Road Mohanlalganj-Maurawan Road

Fig. 20: Waste Dumping along the Project Roads
a. Nanao- Dadao (MDR 82W)

99. The rich quality of alluvial soil supports agriculture widely and thus the land use pattern
studied within 500 m on either side from the boundary of the project road shows 83 % of
agricultural (mono and double cropped) land followed by 10% of built- up area, 3 % vegetation
cover, 3 % of industrial area (brick kiln) and 1 % of water bodies. Land use maps are given in
Fig.20A towards end of this Chapterand chart in Fig.21 below.
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Source: PPTA Consultant
Fig 21: Land use pattern within 500 m buffer- Nanao to Dadao
b. Bulandshahar to Anoopshahar (MDR 58W)

100. Agricultural activity predominates the region with 86% coverage followed by 9% of built
up area, 4 % of vegetation cover, and rest falling under water bodies (1%), open land and
industries (Fig 22). Multiple cropping is practiced in this region. Double cropping is done for
sugarcane. Land use map is given in Fig. 23 at the end of this Chapter.

Source: PPTA Consultant
Fig 22: Land use pattern within 500 m buffer- Bulandshahar to Anoopshahar
c. Muzaffarnagar to Baraut Marg (MDR 135W)

101. Land use pattern along Muzaffarnagar to Baraut Marg is predominated by agriculture
(80%) followed by 14% of built up area, 2% of plantation and 2 % of brickkiln and 1% of water
bodies (Fig.24). Double cropping is practiced in this region. Land use map prepared within
500m buffer along the project road is given in Fig.25 placed at the end of this Chapter.
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Source: PPTA Consultant
Fig 24: Land use pattern within 500 m buffer- Muzaffarnagar to Baraut Marg
d. Hussainganj to Alipur Marg (MDR 81C)

102. Land use pattern is dominated by 88% multiple/ double cropped agricultural land
followed by 7%of settlement, 3% water bodies and rest of the area comprises of open land,
brick kiln and vegetation (Fig 26). Land use maps are given in Fig.27 towards end of the

Chapter.

Source: PPTA Consultant
Fig 26: Land use pattern within 500 m buffer- Hussainganj to Alipur Marg

e. Haliyapur to Kurebhar to Bilwai (MDR 66E)
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103. The study area of 500 m radius predominantly has agricultural land use on 89% of the
land. Double cropping is practiced in this region. 8% of the area has built up, 2% under water
bodies and rest of the area comprises of vegetation and brick kilns etc
(Fig 28). Land use maps are given in Fig29 placed at the end of this Chapter.

Source: PPTA Consultant

Fig 28: Land use pattern within 500 m buffer- Haliyapur to Kurebhar

f. Kaptanganj to Naurangiya (ODR 24) & Kaptanganj to Rudrapur (MDR
25E)
o Kaptanganj to Naurangiya (ODR 24)

104. The predominant landuse within 500m buffer on either side from the center line of the
project road is agicultural land (90%) followed by Built-up areas (8%), Plantation (1%) and water
bodies (1%). The break-up of land under different landuse is shown in Fig. 30. Land use maps
are given in Fig 31 placed at the end of this Chapter.
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Source: PPTA Consultant
Fig 30: Land use pattern within 500 m buffer- Kaptanganj to Naurangia

¢ Kaptanganj to Rudrapur (MDR 25E)

105. The predominant landuse by 88% agricultural land followed by 10% of settlement, 1%
waterbodies, 1% Plantation and rest of the area comprises of brick kiln, waste land, open land,
recreation and industry (Fig 32). Land use maps are given in
Fig. 33 placedtowards end of the Chapter.

Source: PPTA Consultant
Fig 32: Land use pattern within 500 m buffer- Kaptanganj to Rudrapur

g. Mohanlaganj to Maurawan Unnao Marg (MDR 52C)
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106. The predominant landuse within 500m on either side of centerline of the project road is
89% agricultural land followed by 7% of settlement, 3% waterbodies, 1% Plantation and rest of
the area comprises of brick kiln and waste land (Fig 34). Land use maps are given in Fig. 35

placedtowards end of the Chapter.

Source: PPTA Consultant

Fig 34: Land use pattern within 500 m buffer- Mohanlalganj to Maurawan

h. Aliganj-Soron Marg (MDR 45W)

107. Land use pattern is dominated by agricultural land (82%) followed by 12% of
settlements, 5% Plantation and rest of the area comprises of brick kiln, waterbodies, wetland,
waste land, open land and industry (Fig 36). Land use maps are given in

Fig. 37 placedtowards end of the Chapter.

Source: PPTA Consultant
Fig 36: Land use pattern within 500 m buffer- Aliganj to Soron Marg
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4. Drainage

108. Uttar Pradesh is a riverine state. The dendritic pattern follows the general slope of
landform i.e. from the North West to South East. The entire state lies in the catchment area of
river Ganga and its principle tributaries like Yamuna, Ramganga, Sarda, Gomti, Saryu and
Ghaghra. All these rivers are of Himalayan origin. Other rivers like Son, Betwa, Ken, etc. have
their origin in the hills of Central India.

109. The eastern Yamuna canal, upper and lower Ganga canal, sarda canal are the major
irrigation canals of the state. These are bifurcated in to various branches to supply water to
agricultural land. Fig.38 shows drainage map of U.P placed at the end of this Chapter with road
stretches superimposed on it.

110. The side drains were present in the built-up areas along the project roads which were
partially choked and water was observed spilling on the road which can be seen in
Fig. 39.

Fig 39: Water logged sections along the Project Roads
a. Nanao- Dadao (MDR 82W)

111. The road stretch of Nanao to Dadao falls within Yamuna and Ganga sub Basin. River
Ganga Originates from Gomukh in Gangotri glacier, enters the plain near Haridwar and flows
towards South and South east upto Allahabad and then continues East towards West Bengal.
The Ganga Basin is 8.6 lakh sq km of which nearly 32% falls in Uttar Pradesh.River Yamuna
has its source in Uttarkashi and meets Ganga at Allahabad. Yamuna Basin has an area of 3.2
sq km. Major part of the basin falls in U.P.

112. The project area falls in interfluvial zone of Ganga and Yamuna. River Ganga is at a
distance of 12 km from the project road towards east and Yamuna river is at a distance of 65 km
towards west. The region has dendritic drainage pattern that is common to the alluvial plain. The
region is drained by tributaries of Yamuna (river Karwan Sirsa and Sengar) and Ganga river
(Rind, Isan, Nin and Kali Nadi). The project road crosses Kali River at km 6.910. The KaliRiver
originates in the Doon Valley and passes through Aligarh ,Saharanpur, Muzaffarnagar and
Bagpat districts, before merging with Hindon River (at Barnava, Bagpat), which goes on to
merge with the Yamuna River.

113. The cross drainage structures present along the road are 1 Major bridge, 6 Minor
bridges and 56 Culverts.

b. Bulandshahar to Anoopshahar (MDR 58W)

114. This road stretch in Bulandshahar district falls in Ganga sub basin. This area is drained
by small rivulets emerging from kali nadi. River Ganga flows at a distance of 800 m from the
project road at km 40 near Anoopshahar.
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115. 8 Minor bridges and 44 culverts including 14 pipe culverts, 21 arches and 9 slab culverts
are present for maintaining the natural drainage of the road.

c. Muzaffarnagar to Baraut Marg (MDR 135W)

116. This road stretch in the districts of Muzaffarnagar and Baghpat falls in Yamuna sub
basin. It is around 10 km from river Yamuna and 33km from river Ganga. Major rivers are
Hindon and Krishna that crosses the project road at km 30.100 and km 51.700 respectively.

117. The cross drainage stuctures viz.; 4 Minor bridges and 89 culverts including 51 pipe
culverts, 34 slab culverts, and 4 Arch culverts are observed for maintaining the natural drainage.

d. Hussainganj to Alipur Marg (MDR 81C)

118. This road stretch in Fatehpur district falls at the border of Yamuna and Ganga sub basin.
The road flows almost parallel to Ganga river at a distance ranging from 4 to 12 km.

119. To maintain the natural drainage 2 Minor bridges and 110 culverts including77 pipe
culverts, 29 slab culverts and 5 Arch culverts exist along the project road.

e. Haliyapur to Kurebhar to Bilwai (MDR 66E)

120. This road stretch in Sultanpur district falls both in Gomti and Ganga sub basin. River
Gomti has its source in Terai region of Pilibhit district and joins Ganga beyond Varanasi. Main
tributary of Gomti is Sai river that shares major part of the basin. The road is around 16 km from
Gomti river and 40 km from Ghaghra river. The river Gomti divides the district into two unequal
tracts, the larger lying in south & smaller in the north. Gomti River flows through the district from
north-west to south-east. Kadhi Nala, a tributary of Gomti River and Chamraura Nala a tributary
of Sai River drain the south-western part of the district. The north-eastern part of the district is
drained by Majauli River, which is a tributary of Tons river form the north-eastern boundary of
the district.

121. To maintain the natural drainage 12 Minor bridges and 196 culverts including92 pipe
culverts, 100 slab culverts and 4 arch culverts exist along the project road.

f. Kaptanganj to Naurangiya (ODR 24) & Kaptanganj to Rudrapur (MDR 25E)

122. The road stretch lies between Gandak and Rapti rivers, tributaries to Ghaghra river in
the Ghaghra- Gandak basin. Gharghra river is snow fed and has its origin near lake
Mansorovar. It flows in southern direction parallel to river Ganga up to Chappra before joining it.
Gandak flows in north-eastern part of the Kushinagar district and is prone to flood. Little Gandak
flows from north to south in the western part of Kushinagar district and Eastern part of Deoria
district with their tributaries Khanua, Mawan, Dhurachi submerged in it.

123. Along Kaptanganj to Naurangia road, Choti Gandak river crosses the project road at km
0.200 in Kaptangan;.

124. In ODR 24, 1 Major bridge, 4 Minor bridges and 36 culverts including 17 pipe culverts,
18 culvertsand 1 arch culvert whereas in MDR 25E, 1 Major bridge, 6 Minor bridges and 80
culverts including 27 pipe culvert, 33 slab culvert and 20 arch culvert exist along the project
roads.

g. Mohanlalganj to Maurawan Unnao Marg (MDR 52C)



57

125. The project area is bounded by river Ganga in the west and the river Sai in the east.The
districts fall in Sai Sub-basin of Ganga basin.The drainage of the area is controlled by river
Ganga, Gomti and Sai its tributaries.The chief river of the district is Ganga which first touches
the district near the village of Purwa Gabhir, in Pargana Bangarmau and flows south-eastward,
separating the region from districts of Kanpur and Fatehpur. Generally it flows from north-west
to the south-east, but it makes several sharp bends such as those near Umriya Bhagwantpur,
and Rustampur in tehsil Safipur, Rautapur in tehsil Unnao and Ratua Khera and Duli Khera in
tehsil Purwa. The Ganga receives the Morahi near Baksar where it flows close to its old high
bank. It leaves the district at a short distance from Baksar.

126. The Sai river crosses the project road at km 13.100 which marks the district boundary of
Lucknow and Unnao.

127. To maintain the natural drainage 9 Minor bridges and 109 culverts including48 pipe
culverts, 30 slab culverts and 31 arch culverts exist along the project road.

h. Aliganj-Soron Marg (MDR 45W)

128. The drainage system of the study area is controlled by the river Ganga and its tributaries
namely Kali, Isan, Burhi Ganga Arind and Bargash. The project area falls in Kali sub-basin of
Ganga basin.

129. The cross drainage structures viz.; 84 culverts including 64 pipe culverts, 17 slab
culverts, and 3 Arch culverts exist along the road for maintaining the natural drainage.

5. Water Environment- Surface water resources& quality
a. Nanao- Dadao (MDR 82W)

130. Surface water includes both flowing water resources like rivers and canals and stagnant
water bodies like ponds. There are 5 ponds along the road,details with distance from centerline
given in Table llI-1. Out of which 3 (at km 0.730 & km 0.80 in Nanao, at km 11.1 in Datawali)
are waste water ponds i.e. domestic liquid and solid wastes have been dumped on them by the
surrounding dwellers. Rest two ponds are in the midst of farms and are used mainly for irrigation
purpose.

131. Ninecanals, one nallah, 53 minor streams and a major river i.e. Kali river at km 6.910
crosses the project road. Details are given in Appendix4 and photos provided in
Fig.40 to 41.

Fig.40:Pond at km 15.180in Tikta Fig. 41:Canal at km 2.650in Pilakna
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132. It is observed that surface water quality of the canals is better than the ponds probably
because they have flowing water. Also the ponds as mentioned above are being used for
disposing waste. Aquatic plants and water hyacinth has been observed choking the ponds.

133. Surface water quality. One sample from pond located in Tikta village was collected and
analyzed for the parameters as desired for assessment of surface water quality and results are
presented in Appendix5.The water quality of the pond monitored is conforming to water quality
criteria for use after conventional treatment (Class C) with respect to pH, Dissolved Oxygen,
BOD and Total coliform which indicate that there is insignificant organic and bacterial
contamination in the sampled water body and can be used as a drinking water source after
conventional treatment and disinfection.

b. Bulandshahar to Anoopshahar (MDR 58W)

134. There are 2 ponds along the road, distance of the ponds from road centerline given in
Table 1lI-1. 15 canal & 2 nallahs crosses the project road. Details are given in
Appendix6 and photos in Fig.42 to 43.

Fig.42: Pond at km 20.850 in Jatvai Fig.43: Canal at km 54.1 in Devi ka
nagla

135. Surface water quality. One surface water sample was drawn from Canal at Bichda
village (Ch. 37.800) and analyzed for the parameters as desired for assessment of surface
water quality and results are presented in Appendix5. The water quality of the canal conforms
to the Class B Standards of CPCB water quality criteria with respect to pH, DO and Total
Coliforms. BOD value is 7.2 which are not complying with the permissible limit of water quality
criteria for bathing but conforms to Class C for drinking water source after conventional
treatment and disinfection.

c. Muzaffarnagar to Baraut Marg (MDR 135W)

136. There are 6 ponds along the road, details of ponds from the road center line is given in
Table llI-1. All of them are being used as waste disposal grounds. However the degree of
disposal is different and can be represented by the parameter showing coverage of pond area
by water hyacinth or other aquatic plants that grow due to presence of excess amount of
nutrients. The nutrient amount gets higher because of decomposition of organic matter/ waste
that is thrown into it. Two ponds have approximately 100% coverage, 1 has 25% and rests have
less than 10%.
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137. The rivers of Hindon and Krishna cross the road at km 30.110 and km 51.650. Apart
from this 12 canals and 82 small water channels also crosses the road. Details are as given in
Appendix7and photos in Fig.44 to Fig. 46.

4
Fig.45:River Krishna at km 51.650

Fig.44:Canal at km 11.15 in Tawli .
inPusar

Fig.46:Pond at km 61.550 in Baraut

138. Surface water quality. Two surface water samples were collected from village ponds at
Tawli (Km 10.000) and Kanhar (Km 45.400). The collected samples were analysed for the
parameters as desired for assessment of surface water quality and results are presented in
Appendix5.The water quality of the village ponds is meeting with the water quality criteria at
both the locations with respect to pH, DO and Conductivity. The DO varies from 4.5 to 5.2 mg/l
and the BOD ranges from 15.7-23.1 mg/l.The maximum value 23.1 mg/l of BOD is observed at
village pond at Tawli.Total Coliform value ranges from 2600 to 5300 MPN/100ml.Total coliform
countat Tawli village and BOD value at both the locations is not complying with the permissible
limit of water quality criteria for drinking water source after conventional treatment and
disinfection (Class C) but can be used for fisheries and wildlife propagation and irrigation (Limit
of DO-4 mg/l or more).

d. Hussainganj to Alipur Marg (MDR 81C)

139. There are 3 nallahs, 1 Ganga canal at Km 14.950 and 105 small water channels cutting
across the road. There are 18 ponds falling along the road within 20 m center line, details of
distance from road center line is given in Table 1lI-1.0ut of which the one at km 24.100 has
domestic use of bathing and washing, rest are mostly used for irrigation along with bathing and
washing (Appendix8).Photos of pond and canal are provided at Fig.47& Fig.48.
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Fig.47: Pond at km 13.500 in Gosain ki  Fig.48: Canal at km 14.950 across the
Sarai road in Luxmanpur

140. Surface water quality. One surface water sample was drawn from Ganga canal at
Hussainganj and analyzed for the parameters as desired for assessment of surface water
quality and results are presented in Appendix5.From the results it may be concluded that the
water quality of the Canal is significantly less contaminated and is meeting with water quality
criteria (Class B-bathing) with respect to pH, DO, BOD and Total Coliforms. The DO value is
13.1 mg/l which is relatively high indicating good water quality withnegligible organic
contamination. The water of the canal may be used for drinking water source after conventional
treatment and disinfection.

e. Haliyapur to Kurebhar to Bilwai (MDR 66E)

141. There are 22 canals crossing the road out of which 5 are dry canals, 6 nallahs are also
crossing the road alignment.

142. There are 18 ponds along the road within 15 to 20m from CL; details of distance of
ponds from CL are given in Table lll-1. Out of these 9 ponds are used for domestic liquid and
solid waste dumping and 9 are used for domestic use or fishing. Details of the surface water
bodies are given in Appendix9 and photos are shown in Fig.49 to 50.

Fig.49: Pond at km 90.050in Bacharia Fig.50: Canal at km 16.900 across the
road in Delhi Bazaar

143. Surface water quality. The surface water quality monitoring was done at two locations,
one sample collected from pond at Govindpur and the other sample collected from pond at
Loknathpur. The samples were analysed with respect to parameters as mentioned in the CPCB
surface water criteria and the results of the assessment are mentioned in Appendix 5. On
analysis of the results, it is clear that the water quality of the ponds conform to the water quality
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criteria of Class C CPCB standards with respect to all the parameters. The water quality of pond
at Govindpur seems better than that of at Loknathpur because the DO level is higher (13.9 mg/l)
indicating less contamination. The water from both the ponds may be used as a drinking water
source after conventional treatment and disinfection.

f. Kaptanganj to Naurangiya (ODR 24) & Kaptanganj to Rudrapur (MDR 25E)
o Kaptanganj to Naurangiya (ODR 24)

144. There are 6 canal crossings, 1 water channelat km 17.400 and Choti Gandak river
crosses the project road at km 0.200 in Kaptangan,.

145. There are 5 ponds along the road within 25 from CL; details of distance of ponds from
CL are given in Table IlI-1. The ponds are seasonal and serve as ground water recharging
points. Details of the surface water bodies are given in Appendix10A and photos are shown in
Fig.51 to Fig. 53.

Fig. 51: River Choti Gandak
crosses at km 0.200 in
Kaptangan;

Fig. 53: Canal crosses at
km 18.000 in Khairatia
Colony

Fig. 52: Pond at km 17.400
in Village Chargharwa

o Kaptanganj to Rudrapur (MDR 25E)

146. 12 canals cross the project road at various locations which are mainly used for irrigation
in the area. Choti Gandak tributary also crosses the project road at km 3.200 in Samara village
and Mawan nallah at km.15.500 in Harpur Barawan.

147. There are 8 ponds along the project road within 25 m from CL of the project road which
are used as ground water recharging points and two water logged areas along the road in
Indupur and Chappauli. Details of distance of ponds from CL are given in
Table llI-1. Details of the surface water bodies are given in Appendix 10B and photos are
shown in Fig.54 to 55.
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Fig.54: Pdnd .at'k.rﬁ 34.900 in Bakhara

iy 5 A
Fig.55: Canal at km 24.300 across the
road in Hata

148. Surface water quality. Two surface water samples, one from Gandhak River and the
other from Pond at Rudrapur were collected and analysed for the parameters as desired for
assessment of surface water quality and results are presented in Appendix 5. The water quality
of both the samples is conforming to the water quality criteria (Class C) with respect to all the
parameters including pH, DO, BOD and Total Coliforms. The DO varies from 6.2 mg/l — 9.4 mg/I
(Class C limit-4 mg/l or more) which shows that the water quality of the river and pond is
generally good with negligible organic load and can be used as a drinking water source after
conventional treatment and disinfection.

g. Mohanlaganj to Maurawan Unnao Marg (MDR 52C)

149. 14 canals, 2 nallahs and Sai river at km 13.100 in Jabrella village crosses the project
road.

150. There are 26 ponds within 25 m from CL of the project road. Details of distance of ponds
from CL are given in Table lll-1. Out of these, 14 ponds are used as ground recharging points,
for irrigation and fishing (2 Adarsh Jalasaya).Baknai Badaila Jheel exists along the road from
km 46.900 to km 47.500 in Unchgaon Kila which is mainly used for fishing and irrigation but few
birds from Nawabganj Bird Sanctuary were also spotted here. It has also been observed that 11
ponds are used as dumping of waste and discharge of domestic effluent. Details of these
surface water bodies are given in Appendix 11 and photographs of few are shown in Fig. 56 to
58.

&

Fig. 56: Sai River at km Fig. 57: Canal at km 1.100 Fig. 58: Pond at 8.30 in
13.100 in Village Jabrella in Mohanlalgan;j Village Sesandi

151. Surface water quality. Two surface water samples from ponds located in Unchhagaon
and Uttargaon were collected and analysed for the parameters as desired for assessment of
surface water quality and results are presented inAppendix 5. The water quality of the village
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ponds is meeting with the Class C water quality criteria at both the locations with respect to pH,
DO and Total Coliform. The DO varies from 5.8 to 5.9 mg/l and the pH ranges from 8.15-8.53
mg/l.Total Coliform value ranges from 1500 to 1700 MPN/100mI.BOD count at both the
locations is not complying with the permissible limit of water quality criteria for drinking water
source after conventional treatment and disinfection (Class C).

h. Aliganj-Soron Marg (MDR 45 W)

152. There are only 3 canals crossing the road alignment which are used for irrigation
purposes in the area. Photographs of these are shown in Fig 59 to Fig61.

™
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Fig.59: Canal at km 39.550  Fig.60: Canal at km 47.450  Fig.61: Canal at km 50.450
in Village Gadka in Village Sahavar in Village Bhiloli

153. Surface water quality. Two surface water samples, one from pond in Kunwarpur and
the other from Pond at Sahawar were collected and analysed for the parameters as desired for
assessment of surface water quality and results are presented in Appendix 5. The water quality
of both the samples is conforming to the water quality criteria (Class C) with respect to all the
parameters except BOD. The DO varies from 5.2 mg/l — 5.5 mg/l, pH varies from 8.32-8.38 and
Total Coliform varies from 2800-3400 MPN/100ml. BOD is in the range of 3.8-5.4 mg/I which
indicates organic load in the ponds.

Table IlI-1: Distance of Ponds from the centerline along the Project Roads

Ponds Pond Ponds Ponds
SI. Road stretches within within 10 within beyond Total ponds
No 10m to 12m 12-15m 15m
F w F W | F | W F |W| F W | Total
1. Nanao to Dadao y 3 0 0 0 0 1 0 2 3 5
(MDR 82W)
2. Bulandansharar to
Anupshahar (MDR 1 0 0 0 0 0 1 0| 2 0 2
58W)
3. Muzzaffarnagar to
Baraut (VDR 4 1 0 1 0 0 0 0| 4 2 6
135W)
4. Hussainganj to
Alipur Marg (MDR 5 5 2 0 3 0 3 0o | 13 5 18
81C)
5. Haliyapur to
Kurebhar to Bilwai 4 8 0 0 1 1 4 0 9 9 18
(MDR 66E)
6A. | Kaptanganj to
Naurangiya (ODR 3 0 0 0 2 0 0 0 5 0 5
24)
6B. | Kaptanganj to 2 0 0 0 3 0 3 0 8 0 8
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Ponds Pond Ponds Ponds
SI. Road stretches within within 10 within beyond Total ponds
No 10m to 12m 12-15m 15m
F w F W F W F W| F W | Total
Rudrapur (MDR
25E)

7. Mohanlaganj to
Maurawan Unnao 9 3 1 2 7 1 3 1 20 7 27
Marg (MDR 52C)

8. Aliganj-Soron Marg
(MDR 45W) 0 0 0 0 0 0 0 0 0 0 0

Total 29 |20 |3 3 16 |2 15 1 [63 [26 |89

Source: PrimarySurvey of PPTA Consultant
*F-Fresh water ponds, W-Waste water ponds/Ponds used as waste dump
6. Water Environment- Ground water resources& quality

154. Total annual recharge of rainfall is 76.35 bem. Out of which recharge from rainfall in U.P
is that of 44.27 bcm (58%). This is evident to the fact that UP receives moderate to high
rainfall.Net annual ground water availability is around 70.18 bcm and annual ground water draft
is that of 48.78 bcm. Stage of ground water development is around 74% that means over all the
state falls in safe category but 111 blocks are categorized as over exploited, 68 as critical and
82 as semi critical®.

155. Few districts face the problem of excess fluoride, salinity, nitrate, iron etc in ground
water. Map of ground water sourced from NATMO is given in Fig.62 at the end of this Chapter.

a. Nanao- Dadao (MDR 82W)

156. The aquifer here has primary interangular porosity and average depth to ground water
table is 170 mamsl. Stage of ground water development is 82.2% i.e. safe. The pre-monsoon
water level is 2 to 21 mbgl and that of post monsoon is 1.9 to 17 mbgl. Long term trend of water
level in 10 years shows pre monsoon rise by 0.014 to 0.375 m/yr; pre monsoon decline by 0.010
to 0.319 m/yr; Post monsoon rise by 0.010 to 0.319m/yr; and post monsoon decline by 0.0024
to 0.277 mlyr.

157. The study area is within Aligarh district that has brackish / saline water overlain and
under lain by fresh ground water for 70 % of the length of road starting from Dadao. Rest of the
stretch has fresh water underlain by saline ground water.

158. There are two abandoned wells mainly used for irrigation and 102 hand pumps within 25
m from the center line. Out of 102 hand pumps, 13 are abandoned, 85 are used for drinking
water and rest are used for both drinking and washing (Appendix12)

159. Ground water quality along Nanao to Dadao Road. Three samples of ground water
located in Sikandarpur village, Tikta village and Dadon were collected and analyzed for the
parameters as desired for assessment of ground water quality and results are presented in
Appendix13. pH of groundwater samples is observed in the range of 7.2-7.5 and meets the
water quality criteria. Conductivity varies from 645.3-821.5 ymhos/cm andmeeting the desired

8State Profile, Ground water scenario of Uttar Pradesh, CGWB
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criteria. Other parameters like Chloride, Sulphate, Nitrate, Flouride and Arsenic also conform to
the drinking water standards and are not in excess of limits.

b. Bulandshahar to Anoopshahar (MDR 58W)

160. The aquifer here has primary inter-angular porosity and average depth to ground water
table is 190 mamsl. Pre-monsoon Depth to water level during May is 3.35 to 14.40 mbgl and
post-monsoon Depth to water level during November is 2.00 to 13.35 mbgl. Stage of Ground
water development is 71.81% i.e Semi- critical area. Long term trend (10 years) of water level
shows pre-monsoon fall by 0.12-0.35m/yr; post-monsoon fall by 0.07-0.51m/yr.

161. The study area has brackish / saline water overlain and underlain by fresh ground water.

162. 122 hand pumps are present along the road, out of which 117 are within 15 m from
center line and 6 are at 16 m from center line. 103 hand pumps out of all have cemented/ brick
platform and 14 out of them are broken. Water sources from hand pumps are used for drinking
and domestic purpose.

163. Details of ground water tapping resources along the road are given in
Appendix 14.

164. Ground water quality Two ground water samples were collected to assess the ground
water quality along the project corridor. The samples were collected from handpumps located at
Anoopshahar Bypass at km 40.000 and Amarpur at km 50.500. The results of ground water
samples as analysed are presented in Appendix 13.All ground water samples are complying
with the limits of IS 10500:2012.

c. Muzaffarnagar to Baraut Marg (MDR 135W)

165. The aquifer here has primary interangular porosity and average depth to ground water
table is 230 mamsl. Pre-monsoon depth to water level is 3.20 to 9.95 mbgl and that of post
monsoon is 2.5 to 7.95 mbgl.Stage of ground water development in Muzaffarnagar is 82% i.e
Semi- critical area. Shahpura block is categorized as over exploited i.e. 137% of development
stage. Long term trend of water level in 10 years shows Pre monsoon Rise by 0.08 m/yr; pre
monsoon Fall by 0.07 — 0.47 m/yr; no Post monsoon rise; and post monsoon fall by 0.02 — 0.64
m/yr.

166. The study area has brackish / saline water overlain and underlain by fresh ground
water.Muzaffarnagar faces the problem of excess lead and Baghpat that of excess nitrate in
groundwater.

167. There are 128 hand pumps within 15 m from center line that are likely to be affected.
Depth of these varies from 20 to 75 mbgl. Out of 128 hand pumps 23 are abandoned, 104 are
used only for drinking and rest for both washing and drinking. Details are given in Appendix15.

168. Ground water quality Three ground water samples were collected from handpumps
located at Shahpur at km 21.400, Daha at km 42.900 and Baraut at km 61.000 to assess the
ground water quality along the project corridor. The results of ground water samples are
presented in Appendix13. The water quality of all the ground water samples are complying to
the drinking water criteria with respect to Hardness, Alkalinity, calcium, Sodium, Potassium and
heavy metals etc. pH of groundwater samples is observed in the range of 7.1-7.6 and meets the
water quality criteria. Conductivity varies from 548.4-629.4 ymhos/cm. From the result it can be
concluded that the overall quality of ground water in the area is good and can be used for
drinking.
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d. Hussainganj to Alipur Marg (MDR 81C)

169. The aquifer here has primary inter-angular porosity and average depth to ground water
table is 100 mamsl. The study area has brackish / saline water overlain and underlain by fresh
ground water. Pre monsoon depth to water level during May is around 2.20 to 27.13 mbgl and
post monsoon depth is between 2.08 to 27.13 as recorded during November.Stage of ground
water development is 67.33%.

170. Long term water level trend in 10 years shows pre-monsoon rise by 0.07 to 0.43 m/yr;
pre-monsoon fall by 0.04 to 0.63 m/yr; post-monsoon rise by 0.08 and post monsoon fall by 0.04
to 0.84 m/yr.

171. There are 15 bore wells, 181 hand pumps and 19 wells within 25 m from CL as given in
Appendix 16.

172. Ground water quality Two ground water samples from hanpumps located at Mawai at
km 8.500 and Chhiblaha at km 17.100 were collected to assess the ground water quality along
the project corridor. The result of ground water samples are presented in Appendix 13.The
water quality of the ground water samples for all parameters is conforming to the permissible
limit of drinking water quality criteria. The water quality of handpump located at Chhiblaha
exceeds the desirable water criteria with respect to Alkalinity (326.0 mg/Il, Limit-200 mg/l) and
Total Hardness (344.0 mg/I, Limit-200 mg/l) but is well within the permissible limits.

e. Haliyapur to Kurebhar to Bilwai (MDR 66E)

173. The aquifer here has primary interangular porosity and average depth to ground water
table is 85 mamsl. Pre monsoon depth to water level is 2.97-14.58 mbgl and that of post
monsoon is 0.98 -12.12 mbgl. Stage of ground water development is 72 % i.e. safe category.
Long term of water level trend shows annual rise by 0.0052 to 0.3230 m/yr and fall by 0.0332 to
0.4866 m/yr.The study area has brackish / saline water overlain and underlain by fresh ground
water.There are 450 hand pumps and 15 wells within 15 m of CL and 2 hand pumps between
15 to 20 m from CL. Details are given in Appendix 17.

174. Ground water quality Three ground water samples from handpumps located at
Kurebhar at km 34.500, Dostpur at km 77.200 and Belwai at km 102.000 were collected to
assess the ground water quality along the project corridor. The result of analysis of ground
water quality is presented in Appendix13.The ground water quality at all the locations is
meeting with the permissible limit of the drinking water standards of 1S:10500(2012). Few of the
parameters like Alkalinity, Total hardness, Calcium, Magnesium, TDS and Iron exceeds the
desirable limit at the sampled locations but are well within the permissible limit as already
mentioned.

f. Kaptanganj to Naurangiya (ODR 24) & Kaptanganj to Rudrapur (MDR 25E)

175. The major water bearing formation is of alluvium, sand and silt.Precipitation is the
principal source of replenishment of ground water. Ground water in kushinagar district occurs in
the unconsolidated alluvial sediment. The shallow ground water is being tapped by open well
and hand pumps. Deeper aquifers are under confined /semi confined conditions. The road
passes through Sukrauli block which is categorized as semi critical and rest of the blocks are
categorized as safe. Stage of ground water development is 44%. Pre monsoon depth to water
level is 2.8-4.5 mbgl and that of post monsoon is 1.15 to 3.27mbgl.

o Kaptanganj to Naurangiya (ODR 24)



67

176. There are 205 hand pumps, 1 well and 1 Pumping setpresent within 25 m of CL along
the road alignment. Details of these are provided in Appendix 18A.

. Kaptanganj to Rudrapur (MDR 25E)

177. There are 297 hand pumps and 5 taps within 25 m of CL along the road alignment.
Details of these are provided in Appendix18B.

178. Ground water quality Two ground water samples were collected from handpumps
located at Kaptanganj and Rudrapur to assess the ground water quality along the project
corridor. Details of results of ground water samples are presented in Appendix13. The water
quality of both the samples is meeting with the criteria of drinking water standards with respect
to all the parameters except Iron (3.82 mg/l) which exceeds the limit only at Rudrapur sample.
The value of Alkalinity (332 mg/l; Limit-200 mg/l) and Total hardness (336 mg/l; Limit-200 mg/l)
at Rudrapur sample exceeds the desirable limit but is well within the permissible limit. The
ground water quality at Kaptanganj is comparatively better than Rudrapur sample which is hard
water and also has an unpalatable taste due to high iron content.

g. Mohanlaganj to Maurawan Unnao Marg (MDR 52C)

179. The ground water occurs under unconfined to confined conditions. The pre -monsoon
depth to water level ranges from 1.10 to 15.65 m.bgl while post-monsoon depth to water level
varies from 0.70 to 14.80 mbgl. Stage of ground water development is 81.21% i.e. Semi-
critical. The long term water level trend of 10 years shows pre-monsoon rise of 22% and fall of
78% whereas post- monsoon rise of 28% and fall of 72% .The areaexperiencing water logging/
prone to water logging lies mainly along theSharda canal command area. The region also
experiences ground water quality problems w.r.t to various contaminants viz; salinity, fluoride,
iron, nitrate, arsenic and cadmium.

180. The study area is within Lucknow and Unnao districts that have brackish / saline water
overlain and underlain by fresh ground water for entire length of road starting from Mohanlalganj
falling In Lucknow district.

181. There are 147 hand pumps and 6 wells within 11.5 m of CL on either side of the road
alignment. Details of these are provided in Appendix 19.

182. Ground water quality. Four ground water samples were collected from handpumps
located at Dehwa at km 0.300, Jabrella at km 13.400, Maurawan at km 30+800 and Mangat
Khera at km 51.200 to assess the ground water quality along the project corridor. The results of
ground water samples are presented in Appendix 13. The water quality of all the ground water
samples is complying to the drinking water criteria with respect to all the parameters except Iron
in Mangat Khera which is 0.34 mg/I against 0.30 mg/I.From the result it can be concluded that
the overall quality of ground water in the area is good and can be used for drinkingwith the pond
sample in Mangat Khera which has an unpalatable taste due to high iron content.

h. Aliganj-Soron Marg (MDR 45W)

183. The ground water occurs under unconfined to confined conditions in aquifers with
primary intergranular porosity in the area. The pre-monsoon depth to water level ranges from
8.00 to 12.00 m.bgl while post-monsoon depth to water level varies from 3.00 to 9.00 m.bgl.The
regional flow of direction of ground water is from north west to south east which is in conformity
with the regional topography. Seasonal water level fluctuation is between 2.0 m and 6.0m.The
ground water quality in the major parts of the district is fresh and suitable both for domestic and
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irrigation purposes.The total ground water available for district is 132761.82 ham and Ground
Water draft is 101344.52 ham with Stage of Ground water development 76.34% which falls
under Semi-critical area.The long term water level trend of 10 years shows pre-monsoon rise of
33% and pre-monsoon fall of 67% whereas post-monsoon rise of 27% and post-monsoon fall of
73%.The entire length of road has brackish / saline water overlain and under lain by fresh
ground water

184. There are 143 hand pumps within 25 m of CL along the road alignment. Details of these
are provided in Appendix20.

185. Ground water quality. Three ground water samples were collected from handpumps
located at Patiyali at km 27.200, Garkha at km 41.400 and Timberpur at km 56.800 to assess
the ground water quality along the project corridor. Details of results of ground water samples
are presented in Appendix 13. The water quality of all the samples is meeting with the criteria
of drinking water standards with respect to all the parameters. The value of Alkalinity at Garkha
sample (265.3 mg/l) and Timberpur sample (295.35 mg/l) exceeds the desirable limit (200 mg/l)
but is well within the permissible limit (600 mg/l). From the result it can be concluded that the
overall quality of ground water in the area is good and can be used for drinking

7. Climate

186. Uttar Pradesh experiences humid subtropical with dry winter (CWa) type with parts of
Eastern U.P. as semi-arid (BS) type as per Koppens’ classification. In other words it has tropical
monsoon type climate.Variations do exist in different parts of the large state, however the
uniformity of the vast Indo-Gangetic Plain forming bulk of the state gives a predominantly single
climatic pattern to the state with minor regional variations. U.P. has a climate of extremes. With
temperatures fluctuating anywhere from 0 °C to 50 °C in several parts of the state and cyclical
droughts and floods due to unpredictable rains, the summers are extremely hot, winters cold
and rainy season can be either very wet or very dry. The meteorological data of the nearest IMD
station of 30 years (1971-2000) has been considered for analyzing the climatology of the project
roads. For the project roads falling in the districts of Aligarh,Muzaffarnagar, Baghpat,
Bulandshahar, Etah and Kanshiram Nagar districts, data from New Delhi station has been
used.For Sultanpur, Fatehpur, Lucknow and Unnao districts, data from Lucknow has been
usedwhereas for Deoria and Kushinagar districts, data from Gorakhpur has been used. This
selection has been done based on proximity of study area to the IMD station. The
meteorological data w.r.t to temperature, relative humidity and wind speed recorded at the three
IMD stations viz.; New Delhi, Lucknow and Gorakhpur has been detailed below.

187. New Delhi IMD Station - Annual mean range of temperature varies from 18.9°C to
31.2°C as recorded in the IMD station. Mean Maximum temperature is recorded in the month of
May and lowest in the month of December and January. January is the coldest month with
mean daily maximum temperature at about 20.8°C and mean daily minimum at 7.6°C.Annual
mean relative humidity in the morning is 63% and 42% in the evening. Mean monthly relative
humidity in the morning varies from 80% to 37 % whereas in the evening from 20% to 68%.
Annual mean wind speed is 9.5 km/hr. Mean monthly maximum and minimum wind speed is
13.7 km/hr and 6.1 km/hr respectively.

188. Lucknow IMD Station - Annual average minimum and maximum temperature recorded in
Lucknow are 18.3°C and 32°C. The annual mean relative humidity in the morning reaches 68%
and 50% in the evening. The mean monthly relative humidity in the morning varies from 86% to
36% whereas in the evening from 20% to 77%. Annual mean wind speed is 8 km/hr whereas
mean monthly maximum and minimum wind speed is 11.7 km/hr and 4 km/hr respectively.


http://en.wikipedia.org/wiki/Indo-Gangetic_Plain
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189. Gorakhpur IMD Station - The annual mean temperature varies from 19.2°C to 32.0°C as
observed at Gorakhpur IMD station. The mean daily maximum temperature was 38.8°C in May
whereas mean daily minimum temperature was 8.9°C in January. The annual mean relative
humidity in the morning reaches 69% and 53% in the evening. Mean monthly relative humidity
in the morning varies from 84% to 43% whereas in the evening from 25% to 77%. Annual mean
wind speed is 4.1 km/hr. Mean monthly maximum and minimum wind speed is 6.7 km/hr and
1.7 km/hr respectively The mean wind velocity is 4.1 km/hr.

a. Nanao- Dadao (MDR 82W)

190. Aligarh experiences tropical monsoon type of climate. Annual average rainfall as derived
from 5-years (2009 to 2013) rainfall data of Indian Meteorological Department is 549.8 mm.
Aligarh receives highest rainfall in the month of August i.e. 197 mmduring monsoon and lowest
in the month of March i.e. 0.42 mm (Fig 63).

Source: IMD
Fig 63: Average monthly rainfall (mm) in Aligarh district (2009-2013)
b. Bulandshahar to Anoopshahar (MDR 58W)

191. The district of Bulandshahar receives an annual average rainfall of 600 mm derived from
rainfall data of 5 years from 2009 to 2013 (IMD) as given in Fig. 64. Highest rainfall is recorded
in the month of August and lowest in the month of December.
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Source: IMD
Fig 64: Average monthly rainfall (mm) in Bulandshahar district (2009-2013)

c. Muzaffarnagar to Baraut Marg (MDR 135W)

192. The districts of Muzaffarnagar and Baghpat experience tropical sub humid climate.About
80% of rainfall takes places from June to September. Muzaffarnagar receives annual average
rainfall of 557 mm and Baghpat receives 663 mm as derived from 5 years rainfall data sourced
from IMD (Fig 65 & Fig 56).With the onset of southern monsoon by the end of June, there is

appreciable drop in temperature.

Source: IMD
Fig 65: Average monthly rainfall (mm) in Muzaffarnagar district (2009-2013)
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Source: IMD
Fig 66: Average monthly rainfall (mm) in Baghpat district (2009-2013)
d. Hussainganj to Alipur Marg (MDR 81C)

193. 5- years (2009 to 2013) annual average rainfall received is 681 mm. Highest rainfall is
recorded in the month of August i.e 199 mm and lowest in the month of March
(Fig 67).

Source: IMD
Fig 67: Average monthly rainfall (mm) in Fatehpur district (2009-2013)

e. Haliyapur to Kurebhar to Bilwai (MDR 66E)

194. The district of Sultanpur receives annual average rainfall of 1007 mm (5-years average
from 2009 to 2013).Highest rainfall is recorded in the month of August i.e 228 mm and lowest in
the month of April i.e. 1.04 mm (Fig 68).
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Source: IMD
Fig 68: Average monthly rainfall (mm) in Sultanpur district (2009-2013)

f. Kaptanganj to Naurangiya (ODR 24) & Kaptanganj to Rudrapur (MDR 25E)

195. The annual average rainfall for five years (2009 -2013) in Deoria district is 721 mm.
Major portion of rainfall is experienced between the months of June to September. Maximum
average monthly rainfall recorded is 183.32 mm in the month of August whereas no rainfall is
recorded during the months of November and December
(Fig.69).In Kushi Nagar district the average annual rainfall is 1202.8 mm. The climate is sub-
humid.

Source: IMD
Fig 69: Average monthly rainfall (mm) in Deoria district (2009-2013)

g. Mohanlalganj to Maurawan Unnao Marg (MDR 52C)
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196. The districts of Lucknow and Unnao experience subtropical climate with three distinct
seasons namely summer, monsoon and winter.The annual average rainfall for last 5 years
(2009-2013) in Lucknow district is 810 mm and Unnao district is 633.78 mm as sourced from
IMD. In both the districts, the highest rainfall is recorded in the month of Julywhereas lowest in
the month of December which is given in Fig 70 and Fig.71.

Source: IMD

Fig 70: Average monthly rainfall (mm) in Lucknow district (2009-2013)
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Fig 71: Average monthly rainfall (mm) in Unnao district (2009-2013)
h. Aliganj -Soron Marg (MDR 45W)

197. The districts of Etah and Kanshiram experiencesub-tropical climate. Around 88-90% of
rainfall takes place from June to September in both the districts. Etah receives annual average
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normal rainfall of 512 mm and Kanshiram Nagar receives 721 mm as recorded from 5 years
rainfall data sourced from IMD (Fig 72& Fig 73).

Source: IMD

Fig 72: Average monthly rainfall (mm) in Etah district (2009-2013)

Source: IMD

Fig 73: Average monthly rainfall (mm) in Kanshiram Nagar district (2009-2013)

8. Climate change trend in Uttar Pradesh

198. Long-term changes in surface temperature and precipitation in all states were analyzed
using observational records of IMD from 1951 to 2010 by IMD. This study is based on records of
16 stations for temperatureand 162 for rainfall. It was seen that Uttar Pradesh doesnot show
any trend of increase or decrease in mean Maximum or Minimum temperature. However, trend
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of Daily Temperature Range (DTR) has significantly decreased at 95%. Winter
season’smaximum and minimum temperature is showing a decreasing trend.

199. Annual rainfall trends have been seen significantly decreasing over Uttar Pradesh (-4.42
mm/year) at 95%°. Season variation in rainfall trend is also noticed i.e. in summer, rainfall is
showing an increasing trend while monsoon, post monsoon and winter shows decreasing
trend.Table 1lI-2 is showing seasonal trends and Fig. 74 and 77 are showing the monthly trend
of rainfall and temperature in the state of UP.

Table IlI-2:Seasonal trend of temperature and rainfall

Uttar Pradesh Annual Winter Summer Monsoon Post monsoon
DTR °C -0.01* -0.03* -0.01 +0.01* -0.02*
Rainfall (mm) -4.42* -0.22 +0.02 -3.52* -0.33
(-)means decreasing; (+) means increasing trend; (*) means significant at 95% level of
significance

Source: IMD, 2013

Source: IMD, 2013

Fig. 74: Monthly rainfall (mm) trends over 50 years

Source: IMD, 2013

° s Rathore, S D Attri and A K Jaswal, 2013, “State Level Climate Change Trends” Ministry Of Earth Sciences,
Earth System Science Organization, India Meteorological Department.




Fig. 75: Monthly mean DTR trends in °C over 50 years
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9. Natural Hazards

200. Flood/Drought. As per the hazard map of U.P sourced from NATMO none of the project
districts are drought prone.

201. Almost part of all districts along the project roads except Etah and Kushinagar are flood
prone but the project roads do not fall in flood zone. Hazard map is given in Fig. 78 at the end of
this Chapter. Table IlI-3 gives a list of flood prone districts along the project roads.

202. Seismicity. The state of UP has earthquake high risk zone to low risk zone as per
Building Material and Technology Promotion Council (BMTPC). Seismicity map is given in Fig.
79 towards the end of this Chapter.

203. Out of 8 Project roads, 4 roads fall in moderate damage risk zone Ill (MSK VII), 3 road
stretches fall in high damage risk zone IV (MSK VIII) whereas only one project road falls in low
damage risk zone Il (MSK VI) as per BMTPC. The project roads which fall under zone |V, the
structural designs shall be earthquake resistant. The following types bridges need not be
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checked for seismic effects as per Clause 219.1.1 of IRC 6-2014: a. Culverts & MNBR up to
10m span in all seismic zones; and b.Bridges in seismic zones Il & Il satisfying both limits of
total length not exceeding 60m and spans not exceeding 15m. Bridges in Zone IIl above this
span are checked for seismic forces. Since none of bridges in the proposed project satisfy the
requirement, hence no seismic analysis is required,

204. The detail of seismic category of the project roads is given in Table 1lI-3.
Table IlI-3: List of HazardProne districts and Project Roads
Whether Seismic
S. . Whether District Project road
No. Project Road Name Flood Prone (Y/N) falls in flood Zogsgl\llleSK
Zone (Y/N)
moderate
1, | Nanao tosg\?\f)ao (MDR Part of Aligarh - Y No damage risk
zone III/IMSK VII
Bulandansharar to high damage
2. Anupshahar (MDR Part of Bulandshahar - Y No risk zone IV
58W) /MSK VI
, Muzzaffarnagar to Muzzaffarnagar | Baghpat o TigE (ngrr]r;al%;e
Baraut (MDR 135W) Part - Y Part-Y IMSK VIII
Hussainganj to Alipur low damage risk
4. Marg (MDR 81C) Part of Fatehpur - ¥ No zone Il (MSK V1)
Haliyapur to Kurebhar moderate
5. to gilvr\)/ai (MDR 66E) Part of Sultanpur - Y No damage risk
zone III/IMSK VII
Kaptanganj to Kushinagar Deoria .
Naurangiya (ODR 24) h'.gh damage
6. . No risk zone IV
& Kaptanganj to No Part-Y IMSK VIII
Rudrapur (MDR 25E)
Lucknow Unnao
Mohanlaganj to moderate
7. Maurawan Unnao Marg No damage risk
(MDR 52C) Part - ¥ Part - Y zone II/MSK VI
Lo Kanshiram moderate
8. AI'Q?GJS%OZ%TN'\;WQ Nagar Etah No damage risk
Part - Y No zone IlII/MSK VI

Source: National Atlas & Thematic Mapping Organization (NATMO)

10.

205.

Air quality

Air quality of the roads has been assessed based on observation as well as monitoring.

Observation includes identifying various pollution sources, presence of dust in the air etc.

206. In case of monitoring, for collection of samples, APM-460NL (Envirotech) Respirable
Dust Samplers (RDS) with provision for gaseous sampling attachment APM-860 (Envirotech)
were used for measuring the concentrations of PM10, NO2 and SO2 in the ambient air while
Carbon Monoxide was measured using CO Analyzer. The APM-460 NL Respirable Dust
Sampler has been provided with a cyclone. The cyclone has been designed to provide
separation of PM10 particles. Atmospheric air was drawn for ~24 hours through the cyclone and
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20 x 25 cm glass fiber filter (GF/A) sheet at a flow rate of 0.8 to 1.2 m*min and finally the
average flow rate was calculated. As the air with suspended particulate enters the cyclone,
coarse non-respirable dust is separated from the air stream by centrifugal forces. The
suspended particulate matter falls through the cyclone’s conical hopper and gets collected in the
cyclonic-cup. The fine dust comprising the respirable fraction passes through the cyclone and
gets collected on GFF. The amount of Respirable particulate per unit volume of air passed was
calculated on the basis of the difference between initial and final weights of the filter paper, and
the total volume of the air drawn during sampling. For gaseous (SO, and NO,) sampling the
impingers having absorbing reagents was exposed for ~24 hour at an impingement rate of 0.5
Ipm. SO, was analyzed by the West-Gaeke method on Spectrophotometer at wavelength of 560
nm. NO, was analyzed employing the Jacob- Hochheiser modified method on
spectrophotometer at wavelength of 540 nm. APM 550 Fine Particulate Sampler (Ecotech
made) was used for measuring PM2.5. Fine particulates were collected on PTFE filter base, and
then PM2.5 is estimated by gravimetric method.

a. Nanao- Dadao (MDR 82W)

207. The project road at certain stretches has the paved surface broken/ kuchha road and
has agricultural land along major part of its length. This gives rise to dust when vehicles ply on
them or due to wind. Thus particulate matter level is assumed to be high at some place. Another
major source of pollution along the road side is emissions from brick kilns which are 13 in
number within 200m of CL along the road. Photographs of pollution sources are given in Fig 80.
Brick kilns are generally sources of particulate matters or P.M 2.5 in the form of black carbon,
sulphur dioxide, nitrogen dioxide and carbon dioxide.

208. Black carbon (BC) is the most strongly light-absorbing component of particulate matter
(PM), and is formed by the incomplete combustion of fossil fuels, biofuels, and biomass. BC is
emitted directly into the atmosphere in the form of fine particles (PM2.5). BC is the most
effective form of PM, by mass, at absorbing solar energy per unit of mass in the atmosphere;
BC can absorb a million times more energy than carbon dioxide (CO2) but has less atmospheric
life time (few days to week). It is a major component of “soot”, a complex light-absorbing mixture
that also contains some organic carbon (OC).

209. Short-term and long-term exposures to PM2.5 (in the form of BC) are associated with a
broad range of human health impacts, including respiratory and cardiovascular effects. This is
also reported to have effect on productivity of agriculture (Source-United States Environment
Protection Agency).

Broken pavement and dust emission at Broken pavement and dust emission at
km 22.000 km 25.700
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Brick kiln at km 3.50 Brick kiln at km 4.00
Fig. 80: Polluting Sources along Nanau-Dadau (MDR 82W)

210. Air quality monitoring. Air quality monitoring has been done at two representative
locations viz; Pilkhana Village at km 5.400 and Tikta Village at km 14.800 to establish baseline
as per National Ambient Air Quality Standards (NAAQS), 2009. The equipment was placed at a
height of 3.6 m above ground level at each monitoring station, for negating the effects of
windblown ground dust. The equipment was placed at open space free from trees and
vegetation, which otherwise act as a sink of pollutants resulting in lower levels in monitoring
results.98"™ percentile concentration of ambient air quality as monitored is presented in Table llI-
4.At both the locations, the value of PM,, varies from 62.5 to 75.4 pg/m3, PM, s from 28.3 to 39.2
ug/m?®, SO, from 11.7 to 13.2 pg/m®, NOy from 15.8 to 20.8 ug/m*® and CO from 1.03 to 1.28
mg/m°respectively. The ambient air quality parameters were found within prescribed standards.

b. Bulandshahar to Anoopshahar (MDR 58W)

211. Main sources of air pollution along the Bulandshahar to Anoopshahar road are also brick
kilns and small scale sugarcane factoriesknown as kolu. There are 7 brick kilns and 1 kolu along
the road. Photographs of pollution sources are given in Fig 81.

Sugar cane factories at km 49.000 Brick kiln at km 54.300
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Brick kiln at km 37.600 Brick kiln at km 43.900
Fig. 81: Polluting Sources along Bulandshahar-Anoopshahar (MDR
58W)

212. Air quality monitoring. Air quality monitoring has been done in two locations viz;
Anoopshahar Bypass at km 39.600 and Amarpur at km 52.800. The details of monitoring results
are given in Table lll-4. However, values for PM,, were observed in the range of 62.5 to 83.8
pg/m3& PM, swithin 30.3 to 46.4ug/m3and other gaseous parameters like SO,, NO, and CO
were found within 14.1 to 16.3 pg/m®, 22.4 to 24.6 pg/m®and 1.40 to 1.62 mg/m® respectively.
From the above range, it is clear that all parameters were well within the stipulated limit as per
NAAQS in both the locations.

c. Muzaffarnagar to Baraut Marg (MDR 135W)

213. Main sources of air pollution along the Muzaffarnagar —Baraut road are that of brick kilns
and sugarcane factories producing jaggery. This is also a source of particulate matter, Sulphur
dioxide, Nitrogen dioxide and CO,.Photographs of pollution sources are given in Fig 82. There
are 27 brick kilnswithin 200 m of center line and 15 koluwithin 60 m along the road. There is one
plastic industry acting as air polluting source at km 3.250 at 30 m from the center line. List of air
polluting sources are given in Appendix21.

Sugarcane factoriesat km 12.750 Sugarcane factories at 7(;71 12.900



82

Brick kiln at km 24.450 Brick kiln at km 15.050

Fig. 82: Polluting Sources along
Muzaffarnagar to Baraut Marg (MDR 135W)

214. Air quality monitoring. The monitoring of the ambient air quality (AAQ) for the various
land uses along the project corridor was carried out at a frequency of twice in a week at each
station in post-monsoon season (November, 2014 to January, 2015). Air quality monitoring has
been done in three locations at Shahpur, Tawli and Bijrol. The results of air quality are given
inTable lll-4.The concentration of PM10, PM2.5, SO,, NO, and CO varied between 51.6 to 65.2
pug/m®, 20.1 to 32.4 pg/m9.7 to 13.1 pg/m®, 15.3 to 21.5 pg/m® and 1.08 to 1.31
mg/m°respectively. From the results, it can be concluded that all the air quality parameters were
found within prescribed NAAQ standards, 2009.

d. Hussainganj to Alipur Marg (MDR 81C)

215. Air pollution sources as observed along this road are brick kilns, vehicular traffic and
dusty roads (Fig 83). There are around 4 brick kilns within 100 m of the center line.

Brick Kiln at km 48.678 Brick Kiln at km 6.1
Fig. 83: Brick Kilns along Hussainganj to Alipur Marg (MDR 81C)

216. Air quality monitoring. Air quality monitoring has been done in 3 locations at
Hussainganj (at the junction and start point of the road) at km 0.175, Hathgaon (near junction of
the road) at km 26.825, Premnagar at km 41.475 and the results are as given inTablelll-4.The
values of PM;o, PM,5, SO,, NO, and CO varied in the rangeof80.6 to 120 pg/m? 52.0 to 90.0
ug/m®, 11.6 to 12.3 pg/m?, 33.0 to 40.2 ug/m® and 0.73 to 1.54 mg/m? respectively at all the
locations.At Hussainganj and Hathgaon the concentration of PM & PM,s are found above
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permissible limit. This may be probably due to higher commercial activities, heavy traffic
movement, dusty and broken pavements.Values for other parameters are found well within the
stipulated limit of NAAQS.

e. Haliyapur to Kurebhar to Bilwai (MDR 66E)

217. Air pollution sources along Haliyapur to Kurebhar are mainly vehicular traffic, Kolu
(Jaggery factory) and brick kilns (Fig 84).

Fig 84: Brick kilns and Kolu along
Haliyapur to Kurebhar to Bilwai (MDR 66E)

218. Air quality monitoring. Five ambient air monitoring stations were set up at Akhand
Nagar at km 92.100, Kurebhar at km 34.400, Birsinghpur at km 60.000, Dostpur at km 77.200
and Bhawanigarh at km 5.100 for assessing the air quality along the project corridor. The 98"
percentile concentration of the parameters assessed is provided in Tablelll-4. The
concentration of air quality parameters were in the range of 98.0 to 131.0 ug/m® (PM10), 63.0 to
90.0 ug/m*® (PM2.5), 12.3 to 14.0 pg/m® (SO,), 37.0 to 39.4 ug/m*® (NOx)and 1.0 to 1.5 mg/m?®
(CO). From the analysis results, it is observed that the concentration of gaseous pollutants like
SOx, NOx and CO is well within the permissible limit of NAAQS, 2009 at all the monitoring
stations. But PM2.5 value exceeds the limit at all the stations while value of PM10 also exceeds
the prescribed norms at all locations except at Birsinghpur. Adequate measures have to be
taken at these locations for limiting further generation of dust during construction activity.

f. Kaptanganj to Naurangiya (ODR 24) & Kaptanganj toRudrapur (MDR 25E)

219. Main sources of air pollution along the Kaptanganj to Naurangiya (ODR 24) road are that
of vehicular traffic and poor condition of pavement which leads to enormous dust when vehicles
ply on them. Photographs of pollution sources are given in Fig 85A.
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220. The condition of Kaptanganj to Rudrapur road (MDR 25E) is fairly good in Kushinagar
district but in Deoria district the road is observed with broken pavements. Air pollution sources
along this stretch are mainly vehicular traffic and dusty roads. One Rice mill is also observed at
km 37.200 in Kakwal village. Photographs of pollution sources are given in Fig 85B.

Rice Mill at km 37.200 in Kakwal Dusty road in Deoria district

Fig 85B: Polluting Sources along Kaptanganj-Rudrapur (MDR 25E)

221. Air quality monitoring. Ambient air pollution monitoring has been carried out at four
locations viz; Kaptanganj at km 0.000, Gauribazaar at km 42.000, Vakeelganj at km 31.500 and
Mathaiya Tiwari at km. 7.500. All these locations vary between 8-10m from the edge of the road.
The result of ambient air quality is as given in Tablelll-4.The value of PM;o, PM,5, SO,, NOx
and CO varies from 94.3 to 120.0 pug/m?, 58.2 to 65.6 ug/m®, 12.0 to 13.0 ug/m®, 34.9 to 40.2
ug/m® and 0.8 to 1.3 mg/m® respectively. The concentration of both PM;pand PM,sexceeds at
Kaptanganj and Gauribazar whereas PM,5 alsoexceeds at Mathaiya Tiwari. However, the
gaseous parameters are found well within the prescribed standards.

g. Mohanlaganj to Maurawan Unnao Marg (MDR 52C)

222. Air pollution sources along MDR 52C are brick kilns and vehicular traffic at congested
locations in Mohanlalganj, Maurawan and Purwa.There are 6 brick kilns within 100 m from
centerline of the project road. One Small Oil Extractor & Flour Mill and one Pipe Industry are
observed along the road.Photographs of polluting sources are given in Fig.86.
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Congested point in Mohanlalganj
Fig 86: Polluting Sources along Mohanlaganj-Unnao Marg (MDR 52C)

223. Air quality monitoring. Four ambient air monitoring stations were set up at Dehwa at
km 0.200, Kalu Khera at km 16.400, Maurawan at km 30+800 and Mangat Khera at km 51.100
for assessing the air quality along the project corridor. The 98" percentile concentration of the
parameters assessed is provided in Table IlI-4. The concentration of air quality parameters
were in the range of 76.50 to 81.00ug/m*® (PM10), 47.00 to 49.58ug/m® (PM2.5), 12.24 to
13.16pg/m® (SO,), 18.14 to 19.61ug/m* (NOx) and 0.75 to 0.83 mg/m® (CO). From the analysis
results, it is observed that the concentration of all parameters is well within the permissible limit
of NAAQS, 2009 at all the monitoring stations.

h. Aliganj-Soron Marg (MDR 45W)

224. Major sources of pollution along the road are brick kilns, vehicular traffic and dusty
roads. There are 16 brick kilns observed within 200 m of the centerline of the project road. List
of polluting sources are given in Appendix 22. Photographs of brick kilns are given in Fig 87.
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Fig 87: Dusty roads and Brick Kilns angAIigaﬁj-oroﬁ I\‘Illérg (MDR 45W)

225. Air quality monitoring. Ambient air pollution monitoring has been carried out at three
locations viz; Patiyali at km 27.200, Sahawar at km 47.800 and Timberpur at km 57.000. All
these locations vary between 10-25m from the edge of the road. The result of ambient air
quality is as given in Table lllI-4. The value of PMyg, PM,5, SO,, NOx and CO varies from 79.14
to 81.09ug/m?, 47.08 to 48.44pug/m®, 12.06 to 13.08ug/m®, 18.11 to 20.28ug/m® and 0.81 to 0.84
mg/m?® respectively. The concentration of all parameters at all locationsis found well within the
prescribed standards.
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Table lll-4: Ambient Air Monitoring results along the Project Roads

Sl. Parameter | UNIT MDR 82w MDR 135W MDR 58W MDR 81C MDR 66E NAAQS2
No. AQ1* | AQ2* | AQ3* | AQ4* | AQ5* | AQ6* | AQ7* | AQ8* | AQ9* | AQ10* | AQ11* | AQ12* | AQ13* | AQ14* | AQ15* 009

1 |PM10 ug/m’ | 754 | 625 | 65.2 | 64.0 | 516 | 83.8 | 62.5 | 120 | 112 | 80.6 | 105.5 | 131.0 | 98.0 | 110.0 | 105.0 100

2 |PM2.5 ug/m° | 39.2 | 28.3 | 32.4 | 281 | 20.1 | 46.4 | 30.3 | 65.6 | 90 52 65.0 90.0 | 63.0 89.0 | 65.0 60

3 |SO; ug/m® | 132 | 11.7 [ 131 | 127 | 9.7 | 163 | 1441 12 123 | 11.6 12.0 12.3 14.0 13.0 13.0 80

4 |NOy ug/m> | 20.8 | 15.8 | 21.5 | 17.8 | 15.3 | 24.6 | 22.4 | 40.2 37 33 37.2 37.0 37.0 39.0 39.4 80

5 |CO mg/m°| 128 | 1.03 | 1.31 | 1.20 [ 1.08 [ 1.62 | 1.40 | 1.54 | 1.25 | 0.73 1.16 1.00 1.00 1.50 1.00 2

98" Percentile Concentration; Source: DPR Consultant

Sl. Parameter| UNIT 024& MDR 25E MDR 52C MDR 45W NAAQS
No. AQ16* | AQ17* | AQ18* |AQ19*| AQ20* | AQ21* | AQ22* | AQ23* | AQ24* | AQ25* | AQ26* | 2009

PM10 | pug/m®| 120.0 | 120.0 | 94.3 96.0 80.79 80.30 81.00 76.50 79.14 81.09 79.90 100

PM2.5 |ug/m®| 65.6 65.0 58.2 65.0 49.58 49.10 47.12 47.00 47.08 48.18 48.44 60

1
2

3 SO, ug/m*| 13.0 13.0 12.0 13.0 12.54 12.71 12.24 13.16 13.08 12.06 12.06 80
4 NOx ug/m®| 40.2 38.0 34.9 39.4 18.14 18.32 18.38 19.61 18.11 20.28 20.28 80

5 co mg/m°| 1.3 1.3 0.8 1.1 0.75 0.78 0.83 0.79 0.81 0.83 0.83 2

98" Percentile Concentration; Source: DPR Consultant

*Note: Nanau-Dadau_AQ1:Pilkhana Village at km 5.400,(Commercial Area); AQ2:Tikta Village at km 14.800,(Residential Area); Muzaffarnagar-Baraut
Road_AQ3:Shahpur,(Residential/lCommercial Area);AQ4:Tawli,(Residential/Commercial Area); AQ5:Bijrol,(Residential Area); Bulandshahar-Anoopshahar
Road_AQ6:Anoopshahar Bypass at km 39.600, (Residential/Commercial Area); AQ7:Amarpur at 52.800,(Residential/Commercial Area); Hussainganj to
Alipur Road_AQ8:Hussaingan;j (at the junction and start point of the road) at km 0.175, (Commercial Area); AQ9:Hathgaon (near junction of the road) at km
26.825,(Commercial Area); AQ10:Premnagar at km 41.475,(Commercial Area); Haliyapur to Kurebhar_AQ11:Akhand Nagar at km 92.100, (Residential
Area); AQ12:Kurebhar at km 34.400,(Commercial Area); AQ13:Birsinghpur at km 60.000,(Residential Area); AQ14:Dostpur at km 77.200, (Residential
Area);AQ15:Bhawanigarh at km 5.100,(Residential Area);Naurangiya-Kaptanganj-Rudrapur_AQ16:Kaptanganj at km 0.000, (Commercial Area); AQ17:
Gauribazar at km 42.000,(Residential Area);AQ18:Vakeelganj at km 31.500,(Commercial Area);AQ19:Mathaiya Tiwari at km 7.500,(Residential Area);
Mohanlalganj-Maurawan-Unnao_AQ20:Dehwa at km 0.200 (Silence Zone), AQ21:Kalu Khera at km 16.400 (Silence Zone), AQ22:Maurawan at km
30.800(Residential), AQ23:Mangat Khera at km 51.100(Residential); Aliganj-Soron_AQ24:Patiyali at km 27.200(Commercial), AQ25:Sahawar at km 47.800
(Residential), AQ26:Timberpur at km 57.000(Residential)
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1. Noise level

226. Noise pollution in an area has been assessed based on observation and monitoring
both. Observation is done in terms of identification of congestion points and consultation with
public (detailed in the chapter on Public consultation).

227. In case of noise monitoring sound pressure levels (SPL) have been measured by a
sound level meter. The noise levels within the study area were recorded using Sound Level
Meter (SLM-100) and integrating sound level meter (SL-1352) of HTC. Outdoor noise
measurements were made at a height of 1.0 — 1.5m, above the ground and away from sound
reflecting sources like walls, buildings etc. A-weighted equivalent continuous sound pressure
level (Leq) values have been computed from the values of A-weighted sound pressure level
measured with the help of noise meter. At each location, noise monitoring has been carried out
once during the entire study period over a period of twenty-four hours to obtain L values at
uniform time intervals of 1 hour. For each location, day and night time L., values have then
been computed from the hourly L., values such that comparison could be made with the
national ambient noise standards. Day & night time L., has been computed from the hourly Leq
values as per standards.

a. Nanau- Dadau (MDR 82W)

228. Due to poor condition of road and traffic congestion along towns like Charra and Dadau
noise levels at certain stretches were observed at higher side.

229. Threenoise monitoring stations were selected on the basis of land use and density of
habitation in the area. The noise level was monitored at Barla More at km 12.300, Sihawali at
km 17.100 and Charra Town at km 20.700 for the project and the result is shown in Table IllI-
5.From the result it can be concluded that noise level in day time in the area was found slightly
on the higher side of the permissible limit due to intervention of vehicular traffic along
congestion points and noise generating activities during daytime.However, night time noise was
well within prescribed standards due to absence of any major noise generating activities during
night time.

b. Bulandshahar to Anoopshahar (MDR 58W)

230. 2 monitoring stations were selected on the basis of land use and density of habitation.
The noise level as monitored for the project is shown in Table llI-5. From the results it is clear
that the ambient noise level during day and night time is found well within the stipulated CPCB
standards at both the locations.

c. Muzaffarnagar to Baraut Marg (MDR 135W)

231. The noise level was monitored in 4 locations at Tawli Village at km 10.400, Shahpur
Town at km 21.300, Bijrol at km 56.600 and Baraut Town at km 62.100. The noise level
recorded for the project is shown in Table llI-5. Based on the results, it can be inferred that the
noise level during day time was found slightly beyond noise standards due to noise generating
activities during daytime and congestion of vehicular traffic. However, the night time noise was
found conforming to the permissible limit.

d. Hussainganj to Alipur Marg (MDR 81C)

232. Main source of noise is vehicular traffic due to congested areas and poor condition of
pavement. Few points of congestion found along the road are at Chhiblaha from km 16.200 to
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km 16.600, in Hathgaon from km 25.800 to km 26.800, in Prem Nagar from km 41.00 to km
41.500 (Fig 88).

i - !
Congestion Point in Hathgaon Congestion Point in Prem Nagar

Fig 88: Congestion Points along Hussainganj to Alipur Marg

233. Noise level monitoring. Four monitoring stations, one each at Hussainganj at km
0.175, Hathgaon (near market) at km 26.800, Afoi at km 46.300 and Bela Mahavidyalay Gate at
km 12.010 were selected on the basis of land use and density of habitation. Ambient noise level
monitoring was done by an integrating sound level meter (SL-1352) of HTC, in dB(A). Outdoor
noise measurements were made at a height of 1.5m, above the ground and away from sound
reflecting sources like walls, buildings etc.The noise level as monitored for the project is shown
in Table llI-5. Noise levels seem to exceed both day and night limits at all the locations.
Thismay due tovehicular traffic, congested areas and poor condition of pavement.

e. Haliyapur to Kurebhar to Bilwai (MDR 66E)

234. To assess the noise quality of the area, five monitoring stations were located at
Bhawanigarh at km 5.100, Kurebhar at km 34.900, Birsinghpur at km 60.000, Haliyapur to
Kurebhar, Dostpur at km 77.200 and Akhand Nagar at km 92.100. The noise level monitored for
the project is given in Table llI-5. The noise level during day time exceeds the prescribed
standards at all the monitoring locations whereas the Leq value during night time was within the
prescribed limit only at two monitoring locations out of five. Hence, from the result it can be
concluded that the noise quality of the area is poor due to continuous presence of vehicular
traffic in congested areas and commercial activities in the area.

f. Kaptanganj to Naurangiya (ODR 24) & Kaptanganj to Rudrapur (MDR 25E)
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235. Main source of noise along Kaptanganj to Rudrapur is vehicular traffic due to congested
areas and poor condition of pavement. Few points of congestion found along the road are in
Gauribazar at km 40.750 and in Hata at km 22.500 (Fig 89).

Congestion Point in Gauribazar Congestion Point in Hata

Fig. 89: Congestion Points along Kaptanganj-Rudrapur (MDR 25E)

236. A total of four monitoring stations were selected on the basis of land use and density of
habitation. These monitoring stations were at Kaptanganj at km 0.000, Gauribazar at km
42.000, Rudrapur at km 58.000 and Mathaiya Tiwari at km 7.500.

237. The noise level monitored for the project is shown in Table 1ll-6. As interpreted from the
results, it is observed that the Leq value during day time exceeds the prescribed limit at 2 places
i.e. at Gauribazar and Rudrapur monitoring stations whereas the Leq value at night time
exceeds at Kaptanganj and Gauribazar monitoring stations. This may be due to heavy vehicular
traffic in congested areas and commercial activities in the area.

g. Mohanlaganj to Maurawan Unnao Marg (MDR 52C)

238. The condition of pavement is fairly good along the road but the major source of noise is
mainly due to traffic at congested locations in Mohanlalganj, Maurawan and Purwa.

239. To assess the noise quality of the area, four monitoring stations were located at
Uttargaon at km 5.500, Maurawan at km 31.400, Sandoli Village at km 19.300 and Mangat
Khera at km 51.100. The noise level monitored for the project is given in
Table 1lI-6. The noise levels at all the monitoring locations were within the prescribed limit.

h. Aliganj-Souron Marg (MDR 45W)

240. Main source of noise is vehicular traffic due to congested areas and poor condition of
pavement. Few points of congestion found along the road are at Patiyaliat km 28.000, in
Ganjdundwara at km 35.000, Sahavar at km 48.00 and end point of project road at Soron (Fig
90).
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Conéstin Point in Ganjdundwara

Congestion Pointin Sahavar Congestion Point in Soron

Fig. 90: Congestion Points along Aliganj-Soron Marg

241. A total of four monitoring stations were selected on the basis of land use and density of
habitation. These monitoring stations were at Soron at km 61.500, Bhiloli at km 49.500, Garkha
at km 41.400 and Alipur Dadar at km 30.600.

242. The noise level monitored for the project is shown in Table 1ll-6. As interpreted from the
results, it is observed that the Leq value during day time whereas the Leq value at night time is
well within the prescribed standards.
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Table IlI-5: Ambient Noise Monitoring Results along the Project Roads

,\i') Road No. fgg:i"')’:g D'Staé‘g:J"EgSLfmm L., Day dB(A) Lo, Night dB(A) %‘;‘;e Sta"dﬁ{;ﬁt Category of Area
1 NQ1 20 57.8 38.7 55 45 Residential
MDR 82W NQ2 25 55.4 36.8 55 45 Residential
NQ3 20 594 38.6 55/65 45/55 Residential/Commercial
NQ4 - 57.2 37.9 55 45 Residential
NQ5 - 594 38.6 55 /65 45/55 Residential/Commercial
2 MDR 135W NQ6 - 52.3 36.5 50 40 Silence Zone
NQ7 - 59.5 38.8 55 /65 45/55 Residential/Commercial
3 MDR 58W NQ8 Road S!de 59.5 38.7 55/65 55/65 Res?dent?aI/Commerc!aI
NQ9 Road Side 57.7 36.9 55/65 55/65 Residential/Commercial
NQ10 Road Side 72.4 64.0 65 55 Commercial
NQ11 Road Side 77.3 62.7 65 55 Commercial
4 | MDRBIC —\aq; Road Side 72.7 50.6 55 45 Residential
NQ13 Road Side 68.9 46.9 50 40 Sensitive
NQ14 9 61.2 55.3 50 40 Sensitive
NQ15 8 78.6 52.2 65 55 Commercial
5 MDR 66E NQ16 8 55.3 44.6 55 45 Residential
NQ17 7 58.4 51.5 50 40 Sensitive
NQ18 7 63.5 45.8 55 45 Residential

Source: DPR Consultant

*Note:Nanau-Dadau_NQ1:Barla More at km 12.300; NQ2:Sihawali at km 17.100; NQ3:Charra Town at km 20.700; Muzaffarnagar-
Baraut_NQ4:Tawli Village at km 10.400; NQ5:Shahpur Town at km 21.300; NQG6:Bijrol at km 56.600; NQ7:Baraut Town at km
62.100;Bulandshahar-Anoopshahar_NQ8:Anoopshahar bypass at km 39.600; NQ9:Amarpur at km 52.800; Hussainganj-
Alipur_NQ10:Hussainganj at km 0.175; NQ11:Hathgaon (near market) at km 26.800; NQ12: Afoi at km 46.300; NQ13:Bela Mahavidyalay Gate
at km 12.010; Haliyapur-Kurebhar_ NQ14:Bhawanigarh at km 5.100; NQ15: Kurebhar at km 34.900; NQ16:Birsinghpur at km 60.000;
NQ17:Dostpur at km 77.200; NQ18:Akhand Nagar at km 92.100;

Table IlI-6: Ambient Noise Monitoring Results along the Project Roads

,i') Road No. fg::“a':l'g:‘% f?;:aé‘gaeo:"Eg;L Lo, Day dB(A) | Le Night dB(A) "[')‘;';’e Sta"‘:ﬁ;ﬁ Category of Area
NQ19 8 63.4 60.6 65 55 Commercial
6 ODR24& NQ20 10 65.3 62.7 65 55 Commercial
MDR 25E NQ21 10 55.5 42.6 55 45 Residential
NQ22 11 52.4 44.8 55 45 Residential




93

Sl. Sampling Distance in (m) . Noise Standards
No. Road No. Location* from Road Edge Leq Day dB(A) Leq Night dB(A) Day Night Category of Area
NQ23 20 47.5 35.6 50 40 Silence
NQ24 15 48.4 37.2 50 40 Silence
7 MDR 52 C NQ25 10 57.3 43.6 65 55 Commercial
NQ26 15 52.4 40.2 55 45 Residential
NQ27 25.0 52.3 40.2 55 45 Residential
NQ28 10.0 63.4 48.2 65 55 Commercial
8 MDR 45W NQ29 15.0 53.6 37.5 55 45 Residential
NQ30 20.0 46.5 34.8 50 40 Silence

Source: DPR Consultant

*Note: Naurangiya-Kaptanganj-Rudrapur_ NQ19: Kaptanganj at km 0.000;NQ20:Gauribazar at km 42.000; NQ21: Rudrapur at km 58.000;
NQ22: Mathaiya Tiwari at km 7.500; Mohanlaganj to Maurawan Unnao Marg_NQ23:Near Ambalika Institute-Uttargaon at 5.500, NQ24:Near
Community Health Centre Maurawan at km 31.400, NQ25:Sandoli Village Near Raj two wheeler service centre at km 19.300, NQ26:Mangat
Khera at km 51.100; Aliganj-Soron Marg_NQ27:Soron at km 61.500, NQ28:Bhiloli at km 49.500,NQ29: Garkha at km 41.400, NQ30:Near
Primary School- Alipur Dadar at km 30.600
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C. Ecological Environment
1. Flora

243. Forest cover constitutes of around 6.88% (1141 sq.km) of total geographical area of U.P.
Out of which 70% is reserved forest (798.63 sg.km), 8.5 % is protected forest (97 sq.km), mostly
notified along the roads and rest is under unclassified forest. U.P has 1 National Park and 23
Wildlife Life Sanctuaries'. The forest types found in Uttar Pradesh can be divided into four
broad categories like moist deciduous forest, dry deciduous forest, moist temperate forest, dry
temperate forests and thorn forests. The moist deciduous forest occurs mainly in the western
part of Ganga plain, particularly the Terai region and sub Himalayan tract. This type accounts
for 15% of total forest area.

244. Dry deciduous forest are found in areas with long dry season and are widely scattered in
Western Terai, the sub Himalayan zone and Ganga plain and accounts for 32% of total forest
area.

245. The moist temperate forest cover nearly 14% of the total forest area is found in the hilly
regions at altitude above 18,000 mamsl. The whole of the state is spotted with dry temperate
type of forest with sal, khair, neem, babul. Thorn forests are the degenerated forms of dry
deciduous forest with dominance of thorny trees and bushes because of the arid conditions.

246. None of the project roads pass through reserve forest, national park or wildlife
sanctuaries. Forest map with roads superimposed on it is given in Fig.91 place at the end of this
chapter. However, part or whole of the lengths of project road have been notified as protected
forest. Stretch wise details are given in following section.

247. The predominant tree species present along the project roads are Arjun (Terminalia
arjuna), Babool (Acacia nilotica), Neem (Azadirachta indica), Shisam (Dalbergia sissoo), Peepal
(Ficus religiosa), Mango (Mangifera indica), Bargad (Ficus benghalensis), Kattha (Morus sp.),
Labhera, Ashok (Polyalthia longifolia), Shirish (Albizia saman), Gular (Ficus racemosa), Jamun
(Syzygium cumini), Ber (Ziziphus mauritiana), Poplar (Populus sp.), Safeda (Eucalyptus sp.),
Mahua (Madhuca longifolia), Bael (Aegle marmelos), Imli (Tamarindus indica),Amaltas (Cassia
fistula), Dudhi (Holarrhena antidysentrica), Kachnar (Bauhinia variegate), Sagwan (Tectona
grandis), Bamboo (Bambuseae sp.), Jackfruit (Artocarpus heterophyllus), Khajur (Phoenix
dactylifera), Pakad (Ficus virens)

248. Vacant spaces on both sides of the road which is owned by PWD and managed by
Forest Department has been notified as Protected Forest (PF)along entire stretch of Nanau to
Dadon, along Muzaffarnagar to Baraut Marg (MDR 135W) around 22 km(from km 9.000 to km
31.000) from Taoli Village and Ends at Budhana Village, along Mohanlalganj-Maurawan Unnao
Margof about first 0.800 Km of the Project Road section (Mohanlalganj-Bani Road-NH24A,;
falling in Lucknow District) vide Order No. 155 / XIV-331-50 dated 10.02.1960 by the forest
department (Appendix 23)andalong Hussainganj to Alipur Marg (MDR 81C) from Bahera
Chowk at km 33.375 to Alipur Jita at km 48.675 vide Notification No. 3278/14-2-43/86 dated 7™
August, 1986 (Appendix 24).Kaptanganj to Rudrapur road (MDR 25E) is not a notified
Protected forest but SH-1 which crosses the project road in Hata is a notified PF.

249. Big orchards of Mango, Guavaand Jackfruit are common along the project roads which
are shown in Fig.92and list of these orchards identified along the roads is given in Appendix
25.

"% India State of Forest Report, 2009



Mango Orchard at km 11.100
in Tawli along Muzaffarnagar-
Baraut Road

Mango Orchard at km 3.100
in Budhana More along
Muzaffarnagar-Baraut Road

Mango Plantation at km 99.00
along Haliyapur-Kurebhar-
Bilwai Road

3

Mango Orchard at km 4.000
along Haliyapur-Kurebhar-
Bilwai Road

e ﬁ
Mango Orchard at Km 24.400
in Hata alongKaptanganj to

Rudrapur Road

Mango Orchard at km 3.900
in Semara along Kaptanganj
to R#'g(apur Road

Mango & Jakfrt Orchard in
Maurawan at km 32.600 along

Mohanlalganj-Maurawan
Unnao Marg

-

Mango Orchard in Uttargaon
at km 7.000 along
Mohanlalganj-Maurawan
Unnao Marg
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i
Mango Orchard at km 27.500
in Bhasana along
Muzzaffarnagar-Baraut Road

Mango Orchard at km 32.100
along Haliyapur-Kurebhar-
Bilwai Road

Mango Orchard at Km 58.200
in Rudrapur along Kaptanganj
to Rudrapur Road

v

Mango Orchard in Dhanwara
at km 4.000 along
Mohanlalganj-Maurawan
Unnao Marg
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Mango Orchard at km 30.950 Mango orchard at Km 43.500  Guava Orchard at Km 46.000
along Aligang to Saron Road  along Aliganj to Soron Road along Aliganj to Soron Road
Fig. 92: Orchards along the Project Roads

250. The total number of trees present within 15 m from CL of the project road is as
mentioned

Nanau — Dadon - 4697
Bulandshahar to Anoopshahar - 4277
Muzaffarnagar to Baraut Marg - 10136
Hussainganj to Alipur Marg - 2744
Haliyapur to Kurebhar to Bilwai - 10526
Kaptanganj to Naurangia and - 5005
Kaptanganj to Rudrapur - 8278
Mohanlalganj to Maurawan Unnao Marg - 8313
Aliganj-Soron Marg - 9012
2. Fauna

251. Since the project roadsare not passing through any wildlife sanctuary or national
park,the occurrence of wild animals are not likely, however animals like monkey, cow, bull, goat,
avifaunal species have been found in abundance. The most common avifaunal species like
peacock, crow, Common Indian Mynah, egret, kingfisher, coots, moorhen, grey francolin, jungle
babblers, parakeets, dove, water hen, ducks etc. were spotted along the project roads. Amongst
mammalian fauna domesticated buffalo, cattle, goat, horse, mule, dog, cat & wild rhesus
monkeys were spotted while the presence of neelgai, hare, wolf, wild boar and Indian fox were
also reported but not spotted. Animals driven carts like horse carts & bullock carts are used
along the project roads. In Bulandshahar-Anoopshahar road presence of monkeys in groups
has been observed at two locations (km 23.200 to km 23.400 & km 47 to km 48) near temples
where passerby offer food materials to monkeys as part of religious offerings. This practice has
made the locations accident prone and risky for the monkeys as well. Common faunal and
avifaunal species observed along the project roads are given in Fig 93.
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Fig.93: Common Faunal and Avifaunal species found along the ProjectRoads

252. No Notified Protected Area like National Park/Sanctuary/ Biosphere Reserve etc
(covered under Wildlife Act, 1972) is located within 15 km aerial distance of proposed project
roads except Nawabganj Priyadarshini Bird Sanctuary which is located at distance of
approximately 11 km from the boundary of the proposed Mohanlalganj-Maurawan Unnao road
(MDR 52C). In 1974, the Forest Department declared Nawabganj as a sanctuary. The jheel is
fed by monsoon run-off and has an average depth of 1.0-1.5 m at maximum water levels. The
water level fluctuates considerably, and much of the lake dries out by early summer. This lake is
important for resident and migratory waterfowls. The most common avifauna found in the
Nawabganj Bird Sanctuary is Pintail, Gadwall, Garganey Teal, Common Teal, Common Coot,
Red Crested Po-chard, Common Po-chard, Mallard, Asian Open Bill Stork, Comb Duck, Purple
Moorhen, Common Moorhen, Indian Moorhen, Spoonbill Duck, Black Headed Ibis, Purple
Herone, Grey Heron, King Fisher, Sarus Crane, Shoveler, Little Grebe, Bronze Winged Jacana,
Black Necked Stork and Wigeon. Among these, no endangered fauna are present in the
Sanctuary but Greater Spotted Eagle (Cangla cangla) and Sarus Crane (Antigone antigone) are
categorized as Vulnerable based on their population decreasing trend as per the IUCN
(International Union for Conservation of Nature) Red list. During site survey it has been
observed that the Sarus Crane visits the nearby open/agricultural places/ponds particularly in
rainy season as shown in Fig.94.
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Fig. 4: Common Avifauna found near Baknai Badaila Jheel
a. Benthic Flora and Fauna in Sai River

253. The most common flora and fauna found in Sai River crossing the project road Mohanlal
ganj - Morwan at km 13.100, where a new parallel minor bridge has been proposed, are as
mentioned.

254. Flora. Pistia stratiotes (jalkumbhi/ water lettuce), Trapa natans (water caltrop), Otellia
alismoides (duck lettuce), Nelumbo nucifera (indian lotus), Hygroryza aristata (asian water
grass), Nymphaea nouchali (blue lotus), Echinochola colonum (jungle rice), Ludwigia actovalvis
(willow primrose) etc.

255. Fauna. Labeo rohita (Rohu), Catla catla (Catla), Cirrhinus marigala (Mrigal carp),
Cirrhinus reva (Reba carp), Puntius sarona, Puntius ticto (Ticto barb, Firefin barb) Nandus
nandus (Gangetic leaffish), Mystus tengara (Tengara), Heteropneustes fossilis (Catfish), Clarias
batrachus (Walking Catfish) , Colisa fasciatus , Notopterus notopterus (Bronze featherback),
Osteobrama cotio (Keti) etc.

3. Ramsar Convention Site

256. The stretch of the river Ganga from Brijghat to Narora
as shown in Fig. 95 is situated in the state of Uttar Pradesh.
This stretch is shallow with intermittent deep-water pools but
with significantly religious importance. It is the only Ramsar site
falling in River/Streamwetland type in India. It was declared as
Ramsar site on 08/11/2005. This stretch of river provides
habitat for IUCN Red listed Ganges River Dolphin (Platanista
gangetica), Gharial, Crocodile, 6 species of turtles, otters, 82
species of fish and more than hundred species of birds. Major

plant species, some of which have high medicinal values, Fig.95: A view of Upper
include Dalbergia sissoo, Saraca indica, Eucalyptus globulus, Ganga River - Brijghat to
Ficus bengalensis, Dendrocalamus strictus, Tectona grandis, ~ Narora Stretch (Ramsar site
Azadirachta indica and aquatic Eichhorina. no. 1574)

257. The Bulandshahar- Anoopshahar- (MDR 58W) road is outside the wetland boundary of
Ramsar site and the nearest point is junction of Anoopshahar at km 39.700 which is 900m away
from the wetland boundary as shown in Fig.96.The intervening land-use between the project
road to the nearest point of River Ganga is a dense settlement of Anoopshahar hence negligible
impact is anticipated for which necessary mitigation measures have been suggested.This river
stretch has high Hindu religious importance for thousands of pilgrims and is used for cremation
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and holy baths for spiritual purification. Major threats are sewage discharge, agricultural runoff,
and intensive fishing because of which dolphins are not reported at this point as confirmed by
forest department and local people

Fig. 96: Nearest distance of the project road from Wetland Boundary

D. Socio-Cultural Environment
1. Demographic profile

258. Uttar Pradesh is India’s most populous state with a geographical area of 2,40,928
Square km and a density of 828 persons/sq.km . As per 2011 census, total population is
199,581,477 of which males and females are 10,45,96,415 and 94,985,062
respectively.Literacy rate is 69.72 percent out of which male literacy stands at 79.24 percent
while female literacy is at 59.26 percent.Sex Ratio is 828 for every 1000 male.The district profile
along the project roads are given in Table 1lI-7.

Table llI-7: District Profile along the Project roads

SI. . Density .
o Geographical Total Literac Sex

No District Areag(Scr;.km.) (F:ﬁ::)s, Population | Rate ("/5 Ratio
1. | Nanau to Dadau (MDR 82W)

Aligarh | 3650 | 1,007 | 3,673,849 69.61 876
2. | Muzaffarnagar to Baraut (MDR 135W)
a. | Muzaffarnagar 3008 960 2,827,154 70.11 886
b. | Baghpat 1321 986 1,302,156 73.54 858
3. | Bulandshahar to Anoopshahar (MDR 58W)

Bulandshahar | 3719 | 940 | 3,498507 | 7623 | 892
4. | Hussainganj-Hathgaon-Auraiya-Alipur (MDR 81C)
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SI. . Density .
- Geographical Total Literac Sex
No District Areag(Scr:.km.) (Pszri?:f/ Population | Rate (°/¢¥) Ratio
Fatehpur 4152 640 2,675,384 68.78 900
5. | Haliyapur to Kurebhar (MDR 66E)
Sultanpur | 4436 | 855 | 3790922 | 7114 | 978
6. | Kaptanganj-Hata-Gauri Bazar (MDR 25E) & Kaptanganj-Naurangia (ODR 24)
a. | Deoria 2535 1220 3,098,637 73.53 1013
b. | Kushinagar 2906 1,226 3,560,830 67.66 955
7. | Mohanlalganj to Maurawan Unnao Marg (MDR 52C)
a. | Lucknow 2528 1,816 4,589,838 77.29 917
b. | Unnao 4589 682 3,110,595 68.29 901
8. | Aliganj-Soron Marg (MDR 45W)
a. | Etah 4446 717 1,761,152 73.27 863
b. | Kanshiram Nagar 1993 736 1,438,156 62.3 879
Source: Census of India 2011
2, Archaeological/Religious/Educational structures

259. There are no Archeological sites / monuments present within 300 m from the project
roads. However, recently a structure found while excavation in a village near Afoi village at km
47.00 along Hussainagnj to Alipur Marg has been notified as a protected monument under the
Ancient Monuments and Archaeological Sites and Remains Act, 1958. This structure is at 1 km
distance from the road and so no permission is required from the Archeological Survey of India.

260. In terms of religious structures there are temples, mosques, majars etc. present along
the project roads as given in Table lll-8and few photos of them shown in Fig. 97.

261. There are educational institutions present along the road which are as given in
Table I1lI-8 and few photos shown in Fig. 98.

262. A detailed list of religious structures, educational institution and medical facilities present
along all the project roads is given in Appendix 26.




Table IlI-8: Religious/Educational/Medical structures
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present along the Project Roads
S [ — —
=] T . E LI o ' o 1 x —_— c ;
|8 |85 =2s5|85_|§Bo/szmsS 52 E5fg 2%
g 5 Sy | el8 | 25|25 /2aP 8|0 022 =0| Q
4 e~ c © c = cswWl8gw (=)
~ 5 s | Sox | £58 (5% >8%s2](saQE58% TS
a| & |E9|E2S iV (42858858 55T S2E8 55
7 TS [ Sg= | NGO SIS TS S © ) S =<
3 R 3 m | S X 5 X g = 2T < S
l. | Religious Structures
1. | Temple 12 53 22 29 67 11 27 64 15
2. | Arti Sthal - - - - - - - - 1
3. | Samadhi - 7 - 2 - - - -
4. | Ashram - - 2 - 1 - - - 1
5. | Mosque 5 - 5 5 5 - 1 3 8
6. | Majar 2 1 - 3 9 - - 3 1
7. | Dargah 1 -
8. | Peer - - 2 - - - - - -
9. | ldgah - - - 1 - 1 1 - 1
Imam
10. Bada - - - 1 - - - - -
11. | Karbala - - - - - 1 - - -
12. | Kabristan - - 1 - 2 - - - -
Sub-Total 19 55 39 39 86 13 29 71 27
Il. | Educational Institutions
13. | School 16 14 18 32 69 17 63 24 10
14. | College 5 9 14 12 8 2 9 3 4
15. | Madarsa - - 1 - - 1 1 -
16. | Hostel - - - - - - - 1 -
Sub-Total 21 23 33 44 77 19 73 29 14
I Ee‘!'.c?' 3 3 12 6 7 1 11 12 3
acilities
TOTAL 43 81 84 89 170 33 113 112 44

Source: DPR Consultant

Temple along Kaptanganj-Rudrapur

Temple along Mohanlalganj-Unnao




102

P o

Majar along Mohanlalganj-Unnao Mosque along Alig;anj-SB on )
Fig. 97: Religious Structures along Project Roads

School along Kaptanganj-Naurangia School along Mohanlalganj-Unnao

School along Haliyapur-Kudebhar-
Bilwai
Fig. 98: Educational Institutions along Project Roads

College along Nanau-Dadau

3. Socio-economic Profile of Affected Persons (APs)

263. The socio-economic information of APs has been collected from the census survey and
the key findings as presented in this section.

a. Social Category of APs

264. As per the census survey of all the eight project roads, 976 households are affected, the
social stratification of which is like, 617 households (63.21%) are from other backward caste
(OBC), 288 households (29.15%) are from general category. The others (6.66%) are from
scheduled caste (SC) and rest 0.51% of households did not respond when enumerated during
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the census survey. The detail of social grouping in the each project roads is presented in Table
I-9. All the affected households are of Hindu and Muslim religion.

Tablelll-9: SocialCategories ofthe APs along the Project Roads

Social Stratification
¢ZS General SC OBC NA No. of
: Road Name No. No. No. No ;
” of | % | of | % of % | of | % | Households
HH HH HH HH
Nanau to Dadau
1 ( MDR 82 W) 85 | 48.02 5 2.82 82 46.33 5 2.82 177
Bulandshar to
2 | Anoopshar (MDR No Affected Persons
58W)
Muzaffar Nagar
3 | to Baraut - - 3 9.38 29 90.62 - - 32
(MDR 135W)
Haliyapur —
4 | Kurebhar-Bilwai 37 | 21.76 19 11.18 | 113 | 66.47 - - 170
(MDR 66E)
Hussainganj-
5 | Alipur Marg 25 19.23 10 7.69 95 73.08 - - 130
(MDR 81 C)
Naurangia —
6A | Kaptanganj (ODR | 10 3333 |5 16.67 | 15 50 - - 30
24)
Kaptangan] —
6B | Rudrapur (MDR 33 44 4 5.33 38 50.67 | - - 75
25E)
Mohanlalganj-
7 | Maurawan (MDR 10 | 30.30 4 12.12 19 57.58 - - 33
52C)
Aliganj-Soron
8 Marg (MDR 45W) 88 | 26.75 | 15 4.56 226 | 68.69 - - 329
TOTAL 288 | 29.5 65 6.66 617 | 63.21 5 0.51 976

Source: Social Impact Assessment & Resettlement Plan

265.

b.

Number of APs

7103 APs in total are being affected by the project roads which includes 3848 (54.17%)
males and 3255 (45.83%) females. The details of APs being affected in the project roads along
with average household size and sex ratio among APs are summarized in Table 111-10.

Tablelll-10: NumberofAPs along the Project Roads

s Categories of Affected Persons Total Avg. Sex
No RoadName | wiie | % Female % No.of | Househ | o tio
) APs old Size

Nanau to Dadau

1. ( MDR 82 W) 705 52.69 632 47.23 1337 7.6 896
Bulandshar to

2. Anoopshar (MDR No Affected Persons
58W)

3. | Muzaffar Nagar 114 [ 5352 | 99 | 4648 | 213 | 67 | 879
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to Baraut
(MDR 135W)
Haliyapur —

4. Kurebhar-Bilwai 625 52.88 557 4712 1182 6.95 891
(MDR 66E)
Hussainganj-

5. Alipur Marg (MDR 388 53.37 339 46.63 727 53 873
81C)
Naurangia —

6A. | Kaptanganj (ODR 105 51.47 99 48.53 204
24) : 874 | 863
Kaptanganj —

6B. Rudrapur (MDR 388 54.34 326 45.66 714
25E)
Mohanlalganj-

7. Maurawan (MDR 115 51.57 108 48.43 223 6.7 939
52C)
Aliganj-Soron

8. Marg (MDR 45W) 1408 56.25 1095 43.75 2503 7.6 778
TOTAL 3848 54.17 3255 45.83 7103 - -

Source: Social Impact Assessment & Resettlement Plan
C. Annual Income Level of the Affected Households
266. The census data revealed that 104 affected households (10.65%) of project roads are

below poverty level. In Nanau-Dadau road and Muzaffarnagar-Baraut road, all the affected
households are above poverty level. The State of Uttar Pradesh defines BPL category as INR
39,312 a year (INR.126/day and minimum of 26 days in a month: 126*26*12=39312). Most
households (33.91%) earn between Rs.39312 to below 50000 annually. The average income
level of affected households along the project roads is summarized in Table I1I-11.

Tablelll-11: AnnuallncomeLevelofthe Affected Households along the Project Roads

Annual Income Categories (Rs.)
S Below Above 39312 | Above 50000 No. of
z Road Name Poverty Line | and Below andup to |Above 100000 NA Hoijse
) (Up to 39312) 50000 100000 holds
No. of No. of No. No. of No of
HH % HH % of HH % HH Y HH Y
Nanau to Dadau
1 ( MDR 82 W) 0 0 102 | 5763 | 39 | 22.03 32 |18.08| 4 226 177
Bulandshar to
2 |Anoopshar (MDR No Affected Households
58W)
Muzaffar Nagar to
3 |Baraut 0 0 13 | 4063 | 8 25 11 34.38| - - 32
(MDR 135W)
Haliyapur —
4 |Kurebhar-Bilwai 5 294 | 47 | 2765 | 21 12.35 89 |[52.35| - - 170
(MDR 66E)
Hussainganj-Alipur
5 Marg (MDR 81 C) 7 538 | 86 |66.15| 26 20 11 8.46 | - - 130
Naurangia — - -
6A Kaptanganj (ODR 4 13.33| 10 |33.33| 15 | 50.00 1 3.33 30
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Annual Income Categories (Rs.)

S Below Above 39312 | Above 50000 No. of
z Road Name Poverty Line | and Below and up to |Above 100000 NA Hoijse
) (Up to 39312) 50000 100000 holds
No.of | ,, |No.of| No. o No.of | | Noof | ,
HH | ® | HH | » |ofHH| * HH | 2 | nn | %

24)

Kaptanganj —

Rudrapur (MDR 21 |28.00| 13 |17.33| 28 | 3733 | 13 [17.33| - - 75

25E)

Mohanlalganj-

Maurawan (MDR 9 (2727 7 |2121| 7 | 21.21 10 |30.30| - - 33

52C)

Aliganj-Soron Marg ) )

(MDR 45W) 58 17.63| 53 | 16.11 | 148 | 44.98 70 |21.28 329

TOTAL 104 |10.65| 331 | 33.91 | 292 | 29.91 237 (24.28| 4 - 976

Source: Social Impact Assessment & Resettlement Plan

267. The households along the road use cow dung cakes and use them to generate fuel for
cooking etc. which was a common observation along the roads during site survey as shown in

Fig.99.

Along Muzaffarnagar-Baraut Road

A " N

-
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-
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Along Bulandshahar-Anoopshahar Road
Fig. 99: Use of Cow dung cakes by Households along Project Roads

d. Vulnerable Affected Households
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268. Vulnerable Households are defined as affected families who are: (i) below the poverty
level as defined as Rs. 39312 annual family income by the state of Uttar Pradesh; (ii) headed by
women and below the average income of affected households; (ii) headed by disabled or
elderly and below the average income of affected households; (iv) scheduled tribes and

marginalized scheduled castes.

269. In all the project roads, 65 scheduled caste (SC) households, 13 women headed
households (WHHs), 1 physically handicapped (PH), 102 BPL households and 14 aged persons
have been identified to be affected by the project. They will be treated as vulnerable households
and special assistance will be provided as per the provisions of this RP.

Tablelll-12: Vulnerable CategoriesofAffected Households along the Project Roads
5 L T o o 80| =
= T o © v g — =] (=) _—c 1S c ;
o~ e o~ 1 2~ O) —~| v=m — N ouwm
. $3 | S23|F2_| 558 |550/52 [§2 |§5%° 5%
S ox | 02B|ES2 210 | 250|28 P& e X
=z Vulnerable : G S-b| O ® £ T cpT|cssW=52 Lo
7 Cat i s (83 | £E53 28K |85 82|82k Cgs s
@ ategories ®T0 | 850|808~ FeQ %229 es |2V |EFT 8=
52| SSS|Ns |T22(53E|85 |88 |85 2P
= |l=s<—|5 T ) <
Z |3 = 2 2 € (232 <2
1. | SC Households 5 * 3 20 10 5 3 4 15
2. | WHH Households 2 % 0 0 0 2 2 7
Physically <
Handicapped (PH) § 0 0 0 0 0 0
(@]
é\gea% eP)erson (Above £ 0 0 12 0 0 0 0
©
BPL Households % 0 5 7 4 21 7 58
Vulnerable 10 L 3 25 29 9 26 13 80
Non-Vulnerable 167 <é 29 145 101 21 49 20 249
Total Affected 177 | = 322 | 170 | 130 | 30 | 75 | 33 | 329

Source: Social Impact Assessment & Resettlement Plan

e. Educational Status of APs

270. In all the project roads, a significant percentage of the affected persons (25.20%) are
illiterate. 18.95 % APs are Matric (10th standard) and a limited percentage (10.24%) are
graduate and above. The detail of each road is given in Table IlI-13.

Tablelll-13: Educational Status of APs along the Project Roads

" — (04 o .
- ' o —_
5 c Q - © a0 \ Iﬂﬂ L8O cs
8s|§2 |38 |:.2g|E2 |£5 |£S |SEN| 8%
g . SN | G5 =5 298|995 8s .| BT 22| S
z Educational Qo | 223 1552 g |c50| 2285/ 25W|8csa|l g
. =4 C © 0O &= 5 > X | s - 6 O} ® awlc NE E-E
» Category To | oo | §al =ES5Sa|n=o|2cT|2egN|eg3E §=
c=|58 N5 |£e2|85 |85 |85 |§8p 29
Z 32 §m s |TE S g =88 <&
0 g < Z = =
1. | llliterate 35 - » 12 61 27 18 17 9 67
2. | Primary - 23 2 32 15 - - - -
Up to middle (7" LG
standard) 39 <CE>§ 4 21 44 9 4 3 55
Below Matric Z T
4 | (Below 10" standard) | 3° 4 - 3 2 23 4 80
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5. | Matric (10th 33 33 20 1 15 1 75
standard)
6. Intermediate - - - - 0 10 0 32
7. Graduate and above 28 22 21 0 6 0 20
8. NA 6 1 - - - - -
Total Affected 177 32 | 170 | 130 | 30 | 75 | 33 | 329
Households

Source: Social Impact Assessment & Resettlement Plan

f.
271.

Occupational Status of APs

The finding of census survey in all the project roads revealed that out of 976 affected
households (AHs), 87 (8.91%) APs are working as laborer. It is understood from the
occupational pattern of households (excluding the non-working sections such as children and
students and household workers) that 69.67% APs are doing businesses as their main
occupation, 14.24% are engaged in agriculture work, 3.28% are employed in service sector
while others are working as self-employed, professional and rural artisan. The details of
occupational status of AHs are summarized in Table llI-14.

Table 1lI-14: Occupational Status of APs along Project Roads

¥ = & x . 25| ==
m 1 1
35|52 |38 |:E25|c= (=8 |£2 |TES| 8%
G By |£5< 852|208 |85~ 55 |85 (83| S
Z Educational Qw | 233552 Ssp|Es8Q|snT|esW|E5| g
@ Catego s | SER|EZ0| 25 |0=0(ScNE2RQ|§32| S
@ gory eQ | T5P | es8- T2 (8% as (28T |E5Z &=
S= | S ¢2 N © T®= |55 T 5 Gl o=2 2o
Z |5 3 =] E TS X3 X é" S38 <6
1. Labor 6 16 14 5 7 9 0 30
2. | Business 140 3 9 112 83 9 35 29 263
3. | Agriculture 13 2 5 40 28 14 15 2 22
4. | Service 3 > 2 3 1 0 8 2 13
5. | Professional 1 3 0 0 1 0 1 0 1
6. | Self Employed 2 < 0 0 2 0 3 0 0
7. Rural Artisan 2 % 0 0 0 0 0 0 0
8. | Unemployed 0 L 0 1 10 0 4 0 0
9. | NA 10 < 0 0 0 0 0 0 0
@]
Total Affected 177 | 2 32 170 | 130 | 30 | 75 | 33 | 329
Households

Source: Social Impact Assessment & Resettlement Plan

E.

272.

Summary of Baseline Environment

A summary of bio-physical and socio-economic aspects along all the project roads is
provided in Table 1lI-15.
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Table 1ll-15: Baseline Environment along the Project Roads

Naurangiya -
. Muzaffarnagar to | Bulandshahar | Hussainganj to Haliyapur to Kaptanganj — | Mohanlalganj- | Aliganj-Soron
S(')N BF:?:::::: N?I\rn‘aDlE sDzavciI,z)au Baraut Marg (to Anoopshahar| Alipur Marg Kurebhar Rudrapur Unnao Marg Marg
(MDR 135W) (MDR 58W) (MDR 81C) (MDR 66E) (ODR 24 and (MDR 52C) (MDR 45W)
MDR 25E)
PHYSICAL ENVIRONMENT
District Aligarh - Muzaffarnagar |Bulandshahar Fatehpur Sultanpur - Deoria - Lucknow - Etah
1 L IStric - Baghpat - Kushinagar - Unnao - Kanshiram
ocation
Nagar
2 | Physiography |Part of Gangetic Plain Physiographic Division falling under the category of Alluvial plain terrain
- Elevation is - Elevation is - Elevation is - Elevation is - Elevation is - Elevation is 80 |- Elevation is - Elevation is
3 Topography 182m amsl 240m amsl 195m ar_nsl 110m ar_nsl 95m am_sl amsl _ 98m am_sl 178m amsl
- Slope is <10m |- Slope is <10m |- Slope is <10m |- Slope is <10m |- Slope is <10m |- Slope is <10m |- Slope is <10m |- Slope is <10m
per km per km per km per km per km per km per km per km
Alluvial Quaternary Recent alluvium |Sub-Recent to Quaternary Quaternary Quaternary Quaternary
sediments alluvium of deposits of Recent rocks of | Alluvium Alluvium Alluvium alluvium of
4 Geology overlying Pleistocene age |Holocene age the Gangetic deposits of deposits of Pliestocene and
Vindhyan group and older alluvial |alluvium Holocene & Holocene & Holocene age
of rocks plain of Pleistocene age |Pleistocene age
Pleistocene age
Moderate High damage risk |High damage Low damage risk |Moderate High damage Moderate Moderate damage
5 Seismicity damage risk Zone IV (MSK risk Zone IV Zone Il (MSK VI) |damage risk risk Zone IV damage risk risk Zone Il (MSK
Zone Il (MSK | VIII) (MSK VIII) Zone Il (MSK (MSK VIII) Zone Il (MSK  |VII)
VII) VIl VII)
Coarse loamy |Coarse loamy well |- Coarse loamy |Alfisols and well drained fine |silty, fine, non-  |well drained fine {well drained rich
older alluvium, |drained older well drained excessively loamy older calcareous soil  |loamy alluvium soil
fine loamy and |alluvium (alfisols) |older alluvium drained sandy alluvial soil along with (Alfisols &
6 Soil Type moderately (alfisols) younger alluvial |categorized as |alfisols Inceptisols)
saline soil (Entisols) Alfisols
calcareous
alluvial soil
at 1 location at 2 locations at 2 locations, at 2 locations, at 3 locations at 2 places which |at 3 places at 3 placeswhich
which shows which depicts high [shows medium |results show which present shows fertile soil |which shows states good
7 Soil Quality |medium soil fertility potential  |fertility average fertility of |good fertility in the area fertile soil fertility potential of
Monitoring  |fertility the soil potential of the the soil.

soil in the area
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Naurangiya -
. Muzaffarnagar to | Bulandshahar | Hussainganj to Haliyapur to Kaptanganj — | Mohanlalganj- | Aliganj-Soron
SC;N BFZZ‘:E:': N?I\rn'aDLI; BD;V(:IE)'U Baraut Marg |to Anoopshahar| Alipur Marg Kurebhar Rudrapur Unnao Marg Marg
(MDR 135W) (MDR 58W) (MDR 81C) (MDR 66E) (ODR 24 and (MDR 52C) (MDR 45W)
MDR 25E)
Predominant Predominant Predominant Dominated by Predominantly |Predominantly |Predominantly |Predominantly
landuse is landuse is landuse is agricultural land  |agricultural agricultural agricultural agricultural
2 agricultural land |agricultural land  |agricultural land |(88%) followed by |landuse (89%) |landuse (88- landuse (89%) |landuse (82%)
8 3 (83%) followed |(80%) followed by |with 86% settlements, followed by built- |90%) followed by followed by
S by built —up, built —up, coverage water bodies etc. |up, water bodies settlements, settlements,
- vegetation etc. |plantation etc. followed by built etc. water bodies plantation etc.
up area, etc.
vegetation etc.
-Yamuna and |- Yamuna sub - Ganga basin - border of - Gomti sub - Ghaghra- - Sai sub basin |- Kali sub-basin of
Ganga sub basin - drained by Yamuna and basin and Ganga | Gandak sub of Ganga basin |Ganga basin
Basin - Major rivers are |small rivulets Ganga sub basin |basin basin - drainage of - drained
o -drained by Hindon and emerging from |- Major river is - drained by - drained by the area is byGanga and its
g tributaries of Krishna kali nadi Ganga flowing Gomti and Gandak and controlled by tributaries namely
9 -% Yamuna (river parallel to the Ghaghra, Rapti rivers, river Ganga, Sai |Kali, Isan, Burhi
a Karwan, Sirsa road tributaries of tributaries to and its Ganga Arind and
and Sengar) Ganga Ghaghra river tributaries Bargash
and Ganga river
(Rind, Isan, Nin
and Kali Nadi).
2 53 [1No Nil Nil Nil Nil ODR 24 |MDR 25E | Nj| Nil
Sg|gge
T 5 @ 1No |1 No
10128158 [6Nos 4 Nos 8 Nos 2 Nos 12 Nos TNo |[1No |9 Nos Nil
2% | £E]
@ =5




110

Naurangiya -
. Muzaffarnagar to | Bulandshahar | Hussainganj to Haliyapur to Kaptanganj — | Mohanlalganj- | Aliganj-Soron
SC;N BFZZ‘:E:': N?I\rn'aDLI; BD;V(:IE)'U Baraut Marg |to Anoopshahar| Alipur Marg Kurebhar Rudrapur Unnao Marg Marg
(MDR 135W) (MDR 58W) (MDR 81C) (MDR 66E) (ODR 24 and (MDR 52C) (MDR 45W)
MDR 25E)
56 Nos 89 Nos, 44 Nos, 110 Nos, 196 Nos, 36 Nos, (80 Nos |109 Nos, 84 Nos,
(51 pipe culverts, |(14 pipe culverts, |(77 pipe culverts, |(92 pipe culvert, [(17 pipe |(27 pipe |(48 pipe (64 pipe culverts,
. 34 slab culverts, 4 |21 Arches & 9 |29 slab culverts & |100 slab culverts |culverts |culverts |culverts, 30 slab |17 slab culverts
5 & Arch culvert) slab culverts) 5 Arch culverts) |and 4 Arch , 18 , 33 culverts and 31 |and 3 Arch
% culverts) culverts |slab Arch culverts) |culverts)
(&) &1 culvert
arch & 20
culvert) |arch
culvert)
-5 ponds, 8 - 6 ponds, 11 - 2 ponds, 15 - 26 ponds, 4 - 18 ponds, 22 |ODR 24 -26 ponds, 14 |- 3 canals crosses
canals, 1 nallah, |canals, 82 small |canals & 2 nallahs, 3 canals |canals & 6 5 ponds, 6 canals, 2 the project road at
5 53 minor water channels, nallahs crosses |and 105 small nallahs crossing |canals and Choti |nallahs & Sai km 39.550, km
T streams and kali|Hindon crosses at |the project road |water channels the alignment Gandak crosses |River at km 47.450 and km
= g river at km km 30.110 and at km 0.200 13.100 along 50.450
11 83 6.910 present  |Krishna at km. MDR 25E the alignment
g along the 51.650 8 ponds, 12 -Baknai Badaila
X project road. canals and Jheel found
Mawan nallah along km
crosses at km 46.900 to km
3.200 47.500

" Within 25 m from centerline of the project road
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Naurangiya -
. Muzaffarnagar to | Bulandshahar | Hussainganj to Haliyapur to Kaptanganj — | Mohanlalganj- | Aliganj-Soron
SC;N BFZZ‘:E:': N?I\rn'aDLI; BD;V(:IE)'U Baraut Marg |to Anoopshahar| Alipur Marg Kurebhar Rudrapur Unnao Marg Marg
(MDR 135W) (MDR 58W) (MDR 81C) (MDR 66E) (ODR 24 and (MDR 52C) (MDR 45W)
MDR 25E)
- 1 pond sample |- 2 pond samples |[-1 Canal sample |- 1 Ganga canal |- 2 pond samples|- 2 samples - 2 pond - 2 pond samples
monitored monitored monitored sample monitored | monitored monitored, one |[samples monitored
= - conforms to - both do not - conforms to - conforms to - conforms to from river and monitored - conforms to
§ Class C criteria |conform to Class |Class C Class B Class C the other from - conforms to Class C standards
g C standards w.r.t |standards standards (for standards pond, Class C w.r.t pH, DO &
I BOD and Total bathing) (drinking water |- conforms to standards w.r.t | Total Coliform
12 g coliforms - also can be source after Class C pH, DO & Total |except BOD
@ - but can be used used as a conventional standards Coliform except
{:('u) for WL drinking water treatment and BOD
= propagation & source after disinfection).
@ fisheries (DO- conventional
4mg/l or more) treatment and
and irrigation use disinfection
- 2 abandoned |- 128 hand pumps |- 122 hand - 13 borewells, - 452 hand ODR 24 - 147 hand - 143 hand pumps
_§§ wells & 102 along the road pumps along the {226 hand pumps, |[pumps and 15 |- 205 hand pumps and 6 along the road
‘;" 3 hand pumps road 2 municipal taps |wells along the |pumps, 1 well wells
(&)
13 o5 present along and 23 wells road and 1 Pump set
S3 the road along the road MDR 25E
(% ¥ - 297 hand
pumps and 5
taps
I -2to21 mbgl |-3.20t0 9.95mbgl |- 3.35t0 14.40 |- 2.20 t0 27.13 -297t014.58 |-2.8t04.5mbgl [-1.10t0 15.65 |-8.00to 12.00
g _ (Pre-monsoon) |(Pre-monsoon) mbgl (Pre- mbgl (Pre- mbgl (Pre- (Pre-monsoon) [mbgl (Pre- mbgl (Pre-
14 -2 -1.9t0 17 mbgl |- 2.5 to 7.95 mbgl |monsoon) monsoon) monsoon) -1.151t0 3.27 monsoon) monsoon)
52 (Post-monsoon) |(Post-monsoon) |- 2.00 to 13.35 |- 2.08 to 27.13 -0.98t012.12 |mbgl (Post- -0.70t0 14.80 |- 3.00to0 9.00
8 mbgl (Post- mbgl (Post- mbgl (Post- monsoon) mbgl (Post- mbgl (Post-
monsoon) monsoon) monsoon) monsoon) monsoon)
15 Stage of GW [82.2% i.e. Safe |82% i.e Semi- 71.81% i.e. 67.33% i.e. Safe |72% i.e. Safe 44% i.e. Safe 81.21% i.e 76% i.e Semi-
development critical Semi-critical Semi- critical critical

"2 Within 25 m from centerline of the project road
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Naurangiya -
. Muzaffarnagar to | Bulandshahar | Hussainganj to Haliyapur to Kaptanganj — | Mohanlalganj- | Aliganj-Soron
SC;N BFZZ‘:E:': N?I\rn'aDLI; BD;V(:IE)'U Baraut Marg |to Anoopshahar| Alipur Marg Kurebhar Rudrapur Unnao Marg Marg
(MDR 135W) (MDR 58W) (MDR 81C) (MDR 66E) (ODR 24 and (MDR 52C) (MDR 45W)
MDR 25E)
- 3 handpump |- 3 handpump - 2 samples from |- 2 samples from |- 3 samples from |- 2 samples from |- 4 hand pump |- 2 handpump
samples samples hand pumps hand pumps hand pumps hand pumps samples samples
2 analysed monitored collected analysed monitored assessed monitored monitored
g - conform to - conform to - conforms to - conforms to - conforms to - conforms to - conforms to - conforms to
c drinking water |drinking water drinking water drinking water drinking water drinking water drinking water |drinking water
I3 standards of standards of standards of standards of standards of standards of standards of standards of
16 g 1S:10500 (2012) |1S:10500 (2012) |1S:10500 [S:10500 (2012) |IS:10500 (2012) |I1S:10500 [S:10500 1S:10500 (2012)
5 (2012)except (2012)except
S Iron (3.82 mg/l) |Iron in Mangat
o which exceeds |Khera which is
o the limit at 0.34 mgll
Rudrapur sample |against 0.30
mg/l.
17 Climate Tropical monsoon sub humid type of climate
18 Rainfall”  [549.8 mm |557— 663 mm |600 mm 681 mm [1007 mm 721-1203 mm (634 mm 512 -721 mm
Annual mean minimum and maximum temperature Annual mean minimum and Annual mean Annual mean Annual mean
are 18.9°C and 31.2°C (nearest IMD station at New maximum temperature are 18.3°C  |temperature minimum and  |minimum and
() . . . . .
5 Delhi) and 32°C (nearest IMD station at varies from maximum maximum
© Lucknow) 19.2°C to 32.0°C |temperature are |temperature are
19 o (nearest IMD 18.3°C and 18.9°C and
g station at 32°C (nearest |31.2°C (nearest
~ Gorakhpur) IMD station at  |IMD station at

Lucknow)

New Delhi)

"3 Annual Average Rainfall of 5 years (2009-2013)-IMD
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Naurangiya -
. Muzaffarnagar to | Bulandshahar | Hussainganj to Haliyapur to Kaptanganj — | Mohanlalganj- | Aliganj-Soron
SC;N BFZZ‘:E:': N?I\rn'aDLI; BD;V(:IE)'U Baraut Marg |to Anoopshahar| Alipur Marg Kurebhar Rudrapur Unnao Marg Marg
(MDR 135W) (MDR 58W) (MDR 81C) (MDR 66E) (ODR 24 and (MDR 52C) (MDR 45W)
MDR 25E)
Annual mean wind speed is 9.5 km/hr. Annual mean wind speed is 8 km/hr. |Annual mean Annual mean Annual mean wind
Mean monthly maximum and minimum wind speed is |Mean monthly maximum and wind speed is 4.1|wind speed is 8 |speed is 9.5
13.7 km/hr and 6.1 km/hr respectively minimum wind speed is 11.7 km/hr  |km/hr. km/hr. km/hr.
- and 4 km/hr respectively Mean monthly Mean monthly |Mean monthly
20 £ maximum and maximum and |maximum and
= minimum wind minimum wind  |minimum wind
speed is 6.7 speed is 11.7 speed is 13.7
km/hr and 1.7 km/hr and 4 km/hr and 6.1
km/hr km/hr km/hr respectively
respectively respectively
> Annual mean relative humidity in the morning is 63% |Annual mean relative humidity in the |Mean monthly Annual mean Annual mean
S and 42% in the evening morning is 68% and 50% in the maximum relative humidity |relative humidity
g Mean monthly relative humidity in the morning varies |evening relative humidity |in the morning |in the morning is
21 T from 80% to 37 % whereas in the evening from 20% |Mean monthly maximum relative in the morning is 68% and 50% [63% and 42% in
2 to 68% humidity in the morning varies from |varies from 84% |in the evening |the evening
T 86% to 36% whereas in the evening |to 43% whereas
& from 20% to 77% in the evening
from 25% to 77%
22 Air Environment
- dust from - 27 brick kilns - 7 brick kilns - vehicular traffic |- vehicular traffic |- vehicular traffic |- vehicular - 16 brick kilns
§ broken (200m CL) -1 kolu - dusty roads - brick kilns - dusty roads traffic within 200m of CL
5 pavement - 15 small scale - 4 brick kilns - kolu (jaggery |- 1 Rice Mill in - 6 brick kilns - vehicular traffic
3 /kuchha road sugarcane within 100 m CL |factory) MDR 25E within 100 m CL |- dust from broken
a. S - emissions factories within -One Small Oil |pavement
= from brick kilns |60 m Extractor &
3 - 13 brick kilns |- 2 Industries Flour Mill and
o (200m CL) within 35 of CL one Pipe

Industry
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Naurangiya -
. Muzaffarnagar to | Bulandshahar | Hussainganj to Haliyapur to Kaptanganj — | Mohanlalganj- | Aliganj-Soron
SC;N BFZZ‘:E:': N?I\rn'aDLI; BD;V(:IE)'U Baraut Marg |to Anoopshahar| Alipur Marg Kurebhar Rudrapur Unnao Marg Marg
(MDR 135W) (MDR 58W) (MDR 81C) (MDR 66E) (ODR 24 and (MDR 52C) (MDR 45W)
MDR 25E)
- 2 locations - 3 locations - 2 locations - 3 locations - 5 locations - 4 locations - 4 locations - 3 locations
- PM,5(28.3- - PM,5(20.1-32.4 |- PM,5(30.3- - PM,5(52.0-90.0 |- PM,5(63.0- - PM,5(58.2-65.6 |- PM,5(47- - PM,5(47.08-
39.2 ug/m®) ug/m®) 46.4 pg/m®) ug/m®) 90.0 ug/m®) ug/m®) 49.58 ug/m®)  |48.44 ug/m®)
- PMy, (62.5- - PM4((51.6-65.2 |- PM;((62.5-83.8 |- PM4, (80.6- - PM4( (98.0- - PMy4 (94.3- - PM4, (76.5- - PMyo (79.14-
75.4 ng/m®) pg/m®) ng/m®) 120.0 pg/m*®) 131.0 ug/m*)  |[120.0 ug/m®)  |81.0 ug/m*) 81.09 pg/m®)
- NOx (15.8- -NOx (15.3-21.5 |- NOx (22.4-24.6 |- NOx (33.0-40.2 |- NOx (33.0-40.2 |- NOx (34.9-40.2 |- NOx (18.14- |- NOx (18.11-
- 20.8 ug/m®) ng/m®) ng/m®) ng/m?®) ng/m®) ng/m?®) 19.61 ug/m*)  |20.28 pug/m®)
% -S80,(11.7-13.2 |- SO, (9.7-13.1 -S0,(14.1-16.3 |- SO,(11.6-12.3 |- S0O,(37.0-39.4 |- SO,(12.0-13.0 |- SO, (12.24- -S80,(12.06-13.08
b. 3 ug/m®) ug/m®) ng/m®) ug/m®) ng/m®) ng/m?) 13.16 pg/m’)  |pg/m?®)
= -CO g .03-1.28 |- CO (31 .08-1.31 -CO (31 40-1.62 |-CO 20.73—1 54 |-CO (31.00—1.50 -CO 20.8—1 30 |-CO 20.75—0.83 -CO 20.81—0.84
< mg/m~) mg/m®) mg/m~) mg/m®) mg/m~) mg/m-) mg/m®) mg/m~)
- conform to - conform to - conform to - PM;& PMysat 2 |- PM, 5 value at |- PMypexceeds in |- conform to - conform to
NAAQS, 2009 |NAAQS, 2009 NAAQS, 2009 locations above |all stations and |2 stations NAAQS, 2009 |NAAQS, 2009
permissible limit. |PM;, value at whereas PM, 5
one location exceeds in three
exceeds the locations.
prescribed
norms
- 3 stations - 4 stations - 2 stations - 4 stations - 5 stations - 4 stations - 4 stations 4 stations
- Leq day (55.4- |- Leq day (52.3- - Leqgday (567.7- |- Leq day (68.9- - Leqg day (55.3- |- Legday (52.4- |- Leqday (47.5- |- Leq day (46.5-
59.4) 59.5) 59.5) 77.3) 78.6) 65.3 dBA) 52.4 dBA) 63.4 dBA)
=2 - Leg Night (36.8- |- Leq Night (36.5- |- Leg Night (36.9- |- Leg Night (46.9- |- Leg Night (44.6- |- Leg Night (42.6- |- Leg Night (35.6- |- Leq Night (34.8-
§ 38.7) 38.8) 38.7) 64.0) 55.3) 62.7 dBA) 43.6 dBA) 48.2 dBA)
23 (€] - day time noise |- day time noise |- noise level - Noise levels - Noise level - Day time and |- noise level - noise level
@ exceeds but exceeds but night |during day and |exceed both day |during day night time noise |during day and |during day and
g night time noise |time noise within |night time within |and night limits at |exceeds at all levels exceed the [night time within |night time within
within prescribed limit prescribed limit |all the locations. |locations prescribed limit  |prescribed limit |prescribed limit

prescribed limit

whereas during
night it exceeds
at 3 locations.

at 2 locations.

BIOLOGICAL ENVIRONMENT

24

Forest type

|Dry Temperate type of forest
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Naurangiya -
. Muzaffarnagar to | Bulandshahar | Hussainganj to Haliyapur to Kaptanganj — | Mohanlalganj- | Aliganj-Soron
SC;N BFZZ‘:E:': N?I\rn'aDLI; BD;V(:IE)'U Baraut Marg |to Anoopshahar| Alipur Marg Kurebhar Rudrapur Unnao Marg Marg
(MDR 135W) (MDR 58W) (MDR 81C) (MDR 66E) (ODR 24 and (MDR 52C) (MDR 45W)
MDR 25E)
Entire length notified protected |project road is RoW from Bahera |project road is The project road |about first 0.800 |project road is not
notified as PF  |forest from not a notified Chowk at km not a notified is not a notified |Km of the a notified
= vide Order No. |chainage km protected forest |33.375 to Alipur |protected forest. |protected forest. |Project Road protected forest.
o 155 / XIV-331- |9.000 to km Jita at km 48.675 section
L 50 dated 31.000 vide Order is notified as But SH-1 crosses |(Mohanlalganj-
o5 3 10.02.1960 No. 155/ XIV- protected forest MDR 25E near |Bani Road-
° 331-50 dated vide Naotification Hata which isa |NH24A; falling
2 10.02.1960 No. 3278/14-2- notified PF in Lucknow
a 43/86 dated 7th District) is
August, 1986 notified as
Protected
Forest
° No Notified Protected Area like National Park/Sanctuary/ Biosphere Reserve etc. (covered under Wildlife Act, |Nawabganj Bird |[No PA within 15
% @© 1972) is located within 15 km aerial distance from the project road Sanctuary Km
26 L2 located within
o .
[ 15 km aerial
distance
- Arjun, Babool, |- Khair, - Jamun, Ashok, |-Jamun, Neem, |- dhak, shisham, |- Ghutail, Arjun, |- Shisham, - Arjun, Babool,
© Neem, Shisam, |Sheesham, Kanju, [Neem, Arjun, Babool, Shisam, |neem, babool, [Jamun, Shisham, |dhak, babul, Neem, Shisam,
u—? Peepal, Mango, |Arru, Babool etc. |Babool, Shisam, |Mango, Bargad, |gooler, mahua, [Kanji, Baikain, neem, peepal, |Peepal, Mango,
= Bargad etc. - Mango, guava Mango, Bargad |Pipal and mango, kachnar, |Aam, Mahua, ashok, khajur, |Bargad, Kaniji,
27 Q - Mango, guava |and pomegranate |etc. Eucalyptus amaltas, jamun, |Sagwan, Babool, |mango and Ashok, Sirsa,
€ orchards also  |orchards are sagaun and Peepal, Bargad, |gular trees Guler, Jamun,
3 present common Arjun Semal and Ber, Poplar,
g - Orchards of Bamboo Eucalyptus,
Mango, guavas Mahua and Bel
etc. are common
28 l“.:’ D 4697 10136 4277 2744 10526 ODR 24 |MDR 25E |8313 9012
5005 8278

™ Within 15 m from Center line
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Naurangiya -
. Muzaffarnagar to | Bulandshahar | Hussainganj to Haliyapur to Kaptanganj — | Mohanlalganj- | Aliganj-Soron
SC;N BFZZ‘:E:': N?I\rn'aDLI; BD;V(:IE)'U Baraut Marg |to Anoopshahar| Alipur Marg Kurebhar Rudrapur Unnao Marg Marg
(MDR 135W) (MDR 58W) (MDR 81C) (MDR 66E) (ODR 24 and (MDR 52C) (MDR 45W)
MDR 25E)
Peacock, crow, |Wild pig, duck, Buffalo, cattle, Presence of Buffalo, cattle, Nilgai, monkey, |Nawabganj Bird |Blue Bull, Jungle
Common Indian |peacock, water goat, horse, Nilgai, Wolf, goat, dog, hare, Sanctuary is Cat, Wild Boar,
Mynah hen, parakeets, mule, dog, cat & |Jackal and monkey & cat etc |domesticated important for Hyena, hare,
etc.buffalo, dove, bullock and |lots of monkeys |Monkey were were spotted cattle, horse, resident and mongoose,
cattle, goat, horse driven carts |were observed. |reported during |Wolf, jackal, fox, |Common Myna, |migratory Lizards, Bats
horse, etc were |are commonly Neelgai, wolf, consultation.Buffa [hare and neelgai |House crow etc. |waterfowl.No Vultures, Kites,
spotted and used wild boar, etc lo, cattle, goat, were reported are common wild |endangered Woodpecker,
neelgai, hare were reported horse etc. were  |during animals & fauna in the cattle, horse etc
and Indian fox but not spotted [spotted consultation avifaunal species |Sanctuary but |forms the
reported. Greater Spotted |common wild
@ Eagle (Cangla |animals sighted in
29 % cangla) and the project area.
w Sarus Crane
(Antigone

antigone) are
Vulnerable as
per the IUCN
red list

Other common
wild animals are
Nilgai, monkey
Vultures, Kites,
Bulbul, Myna,
cattle, horse etc
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Naurangiya -

. Muzaffarnagar to | Bulandshahar | Hussainganj to Haliyapur to Kaptanganj — | Mohanlalganj- | Aliganj-Soron
SC;N BFZZ‘:E?: N?I\rn'aDLI; BD;V(:IE)'U Baraut Marg |to Anoopshahar| Alipur Marg Kurebhar Rudrapur Unnao Marg Marg
(MDR 135W) (MDR 58W) (MDR 81C) (MDR 66E) (ODR 24 and (MDR 52C) (MDR 45W)
MDR 25E)
- - Upper Ganga - - - -
(Brijghat —Narora
Stretch) has
been declared as
a Ramsar
Convention site
but the project
Ramsar road is outside
30 Convention the wetland
Site boundary of
Ramsar site and
the nearest point
is junction of
Anoopshahar at
km 39.700.
which is 900m
away from it
il |SOCIO-ECONOMIC ENVIRONMENT
31 |District Demographic Profile
3650 Mf Baghpat |3719 4152 4436 Deoria |Ku. 4589 Etah Kanshi N
a. GA (Sg.km.) Nagar Nagar
3008 1321 2535 2906 4446 1993
Total 36.73 28.27 (13.02 34.98 26.75 37.90 30.98 |35.60 |31.10 17.61 [14.38
b. | Population (in
lakhs)
Population {1007 960 986 940 640 855 1220 1226 |682 717 736
c Density
’ (Persons/sq.
km)
d. |[Sexratio 876 886 858 892 900 978 1013 955 901 863 879
e. Literacy Rate |69.61 70.11 |73.54 76.23 68.78 71.14 73.53 |67.66 |68.29 73.27 |62.3
(%)
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Naurangiya -
. Muzaffarnagar to | Bulandshahar | Hussainganj to Haliyapur to Kaptanganj — | Mohanlalganj- | Aliganj-Soron

SC;N BFZZ‘:E?: N?I\rn'aDLI; BD;V(:IE)'U Baraut Marg |to Anoopshahar| Alipur Marg Kurebhar Rudrapur Unnao Marg Marg

(MDR 135W) (MDR 58W) (MDR 81C) (MDR 66E) (ODR 24 and (MDR 52C) (MDR 45W)
MDR 25E)

32 |Religious 19 39 55 39 86 42 71 27
Structure

33 |Educational 21 33 23 44 77 92 29 14
Institution

34 |Medical Facility |3 12 3 6 7 12 12 3

35 |Socio-economic Profile of Affected Persons (APs)

a. Number of AHs-177 AHs-32 Nil AHs-130 AHs-170 AHs-57 AHs-33 AHs-1130
Affected (General- (OBC-90.62%,SC- (OBC-73.08%, (OBC-66.47%, |(OBC-60.36%, |(OBC-57.58%, |(General-29.29%,
Households 48.02%, SC- 9.38%) General-19.23, General-21.76%, |General-27.14%, |General- SC-2.39%, OBC-
(AHs) 2.82%, OBC- SC-7.69%) SC-11.18%) SC-12.5%) 30.30%, SC- 68.32%)

46.33%,NA- 12.12%)
2.82%)

b. Number of APs-1337 APs-213 Nil APs-727 APs-1182 APs-602 APs-223 APs-8884
Affected (Male-52.69% |(Male-53.52% (Male-53.37% (Male-52.88% (Male-52.75% (Male-51.57% |(Male-57.28%
Persons (APs) |Female- Female-46.48%) Female-46.63%) |Female-47.12%) |Female-47.25%) |Female- Female-42.72%)

47.23%) 48.43%)

C. Sex Ratio 896 879 Nil 873 891 863 939 746
among APs

d. |Annual Income |No BPL No BPL Nil 5.38% BPL 2.94% BPL 22.78% BPL 27.27% BPL 14.69% BPL
of AHs (Rs.) Maijority(57.63% | Majority(40.63%) Maijority(66.15%) |Majority(52.35%) |Majority(31.57%) |Majority(30.30% |Majority(44.6%)

) earn above earn above 39312 earn above 39312 |earn above earn b/w 39312- |) earn above earn b/w 50000-
39312 and and below 50000 and below 50000 |100000 50000 followed 100000 100000
below 50000 by 28.11% b/w

50000-100000

e. Vulnerable 10 32 Nil 29 25 19 13 155
Affected

Households
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Naurangiya -
. Muzaffarnagar to | Bulandshahar | Hussainganj to Haliyapur to Kaptanganj — | Mohanlalganj- | Aliganj-Soron
SC;N BFZZ‘:E:': N?I\rn'aDLI; BD;V(:IE)'U Baraut Marg |to Anoopshahar| Alipur Marg Kurebhar Rudrapur Unnao Marg Marg
(MDR 135W) (MDR 58W) (MDR 81C) (MDR 66E) (ODR 24 and (MDR 52C) (MDR 45W)
MDR 25E)
f. Educational llliterate-19.7% |llliterate-37.5% Nil llliterate-20.77% |llliterate-35.88% |llliterate-21.05% |llliterate-27.27% |llliterate-22.57%
Status of APs | Majority(22.03% |Majority(21.88%) Majority(33.85%) |Majority(19.41%) Majorit%/(38.60%) Majority(27.27% |Majority(24.42%)
) upto 7" Std.  |upto Matric upto 7" Std. upto Matric upto 7" Std. ) upto upto Matric
followed by followed by followed by followed by Intermediate followed by
20.34% below 16.15% 18.82% below  [21.05% below followed by 22.92%
Matric Graduation and  |Matric Matric 15.15% upto Intermediate
above Matric
g. Occupational |Laborer-3.39% |Laborer-50% Nil Laborer-3.85% Laborer-8.24% |Laborer-15.79% |Majority Laborer-5.84%
Status of APs  |Majority Majority (28.13%) Majority (63.85%) |Majority Maijority (87.88%) in Majority (88.85%)
(79.10%) in in Business in Business (65.88%) in (31.58%) in Business in Business
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Fig. 14: Physiography UP
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Fig. 15: Slope Map UP
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Fig. 16: Geology Map UP
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Fig. 17: Soil Map UP
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Fig. 18: Landuse Map UP
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Fig. 20: Waste Dumping along the Project Roads
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Fig. 23: Bulandshar anoopshahar
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Fig. 25: Land Use map Muzaffarnagar Barot
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Fig. 27: Land Use Map Hussainganj-Alipur
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Fig. 29: Land Use Map Haliyapur — Kurebhar
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Fig. 31: Land Use Map (Kaptanganj - Naurangia)
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Fig. 33: Land Use Map (Kaptanganj - Rudrapur)
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Fig. 37: Land Use Map LU (Aliganj - Soron)
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Fig. 38: Drainage Map
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Fig. 62: Ground Water Map-UP
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Fig. 78: Hazards Map UP
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Fig. 79: Earthquake Map UP
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Fig. 91: Forest & WLS
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Iv. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

272. Based on the baseline profile generated for the study areas and project interventions,
assessment of likely positive and negative impacts has been done for design, construction and
operation phases. Mitigation measures have been devised based on the nature of impacts.

A. Design Stage

273. Impacts can be reduced to considerable extent in the planning stage itself. Aspects
considered in case of improvements of the Major District roads to minimize the impacts are as
follows:

1. Improvement within Existing RoW

274. Improvement of the roads has been proposed within the existing RoW without any
additional land acquisition. This factor alone reduces impact like conversion of land to hard
surface, loss of agricultural land, loss of structures and livelihood, and loss of trees.

2. Ecological Sensitivity

275. The proposed design follows existing alignments only does not pass through any
National Park or Wildlife Sanctuary, eco sensitive zones or reserve forest thus reducing the
sensitivity of the project in terms of biodiversity.

276. Vacant spaces on both sides of few road stretches owned by PWD has been notified as
protected forest that includes the whole stretch of Nanau to Dadon (MDR 82W), Taoli village at
km 9.000 to Budhana village km 31.000 of Muzaffarnagar to Baraut (MDR 135W), km 0 to km
0.800 of Mohanlalganj to Maurawan Unnao Marg (MDR 52 C) and from Bahera Chowk at km
33.375 to Alipur Jita at km 48.675 of Hussainganj to Alipur Marg (MDR 81C).
Approximately78.76 ha of protected forest will be diverted. In case of Naurangia - Kaptanganj —
Rudrapur, SH-1 crosses MDR 25E (KB) near Hata which is a notified PF. Nearly 37873 trees
are likely to be cut that are present within 10 m of CL or formation width out of 62988 that are
present within RoW(Table IV-1). The trees cut will be compensated at the ratio of 1:3. Additional
compensatory afforestation shall be done @ 1:2 at available spaces along the road.Volume-I|
of IEE Reportgives the detailed list of trees to be impacted.

277. The project road of Mohanlalganj to Unnao is at a distance of approximately 11 km from
Nawabganj Bird sanctuary which is visited by migratory birds during winter season (November
to February). The stretch of Upper Ganga River from Brijghat to Narora has been identified as
Ramsar site (no. 1574). The Bulandshahar- Anoopshahar- (MDR 58W) road lies near the
Ramsar site but is outside its wetland boundary. The nearest point is junction of Anoopshahar at
km 39.700 which is 900m away from the wetland boundary. The stretch of river near project site
is highly polluted and shallow. Hence, not much impact is anticipated. The proposed alignments
are designed to follow the existing roads so as to avoid any kind of direct impact on them.
Details of these two protected areas, anticipated impact on them and their mitigation measures
to be taken up during construction and operation is given later in this chapter.
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Table IV-1: Trees to be cut and PF to be diverted

Trees to be felled (No.) Trees within the RoW
Road stretches within 10 m from CL (approx. 15m from CL) PF (Ha)
LHS RHS Total LHS RHS Total

MDR 82W (ND) 1786 1853 3639 2353 2344 4697 38.00
MDR 81C (HA) 753 966 1719 1204 1540 2744 20.00
MDR 135W (MB) 1757 2120 3877 4322 5814 10136 20.00
MDR 66E (HK) 3866 3261 7127 5662 4864 10526 0
MDR 58W (BA) 789 768 1557 2032 2245 4277 0
ODR24 (KN) 1705 1806 3511 2422 2583 5005 0
MDR 25E (KB) 3067 2573 5640 4181 4097 8278 0
MDR 52 C (MM) 2422 2004 4426 4332 3981 8313 0.756
MDR 45W (AS) 3133 3244 6377 4436 4572 9012 0

Total 19278 | 18595 37873 30944 | 32040 62988 78.76

Source: DPR Consultants
3. Widening of road along with drainage system

278. The roads are designed to be widened along with road side drain on both side in urban
areas that will help avoid accumulation of road runoff or waste water. Improvement of cross
drainage structures will facilitate better drainage. Finished road level has been raised at 166
stretches and along a length of 115.86 km where localized flooding occurs. Road wise breakup
is given in Table 1V-22 of this chapter.

4. Improving pavement condition

279. Pavement roughness will be improved from 6-7m/km to 2.5 to 3m/km on the project
roads after improvement. This will avoid congestion in the future, optimal travel speed, and less
vehicular emissions.

5. Planning for pre- construction activities

280. Relocation of structures, tree cutting, utility (electric poles, hand pump, water supply line
etc) shifting shall be done prior to start of construction work with due permission of the
competent authorities. Prior information will be provided to the immediate communities at least 2
weeks in advance for possible temporary disruption of services.

6. Design for safety provisions

281. including retro-reflective warning sign boards and rumble strips near school, hospital,
and religious places, road markings, road lighting and crash barriers on cross drainage
structures or raised embankments as per relevant IRC codes and standards are incorporated in
the design. Provision of side-walks / pedestrian zone / foot path along the road near habitat
areas, school, and hospital shall be made. Zebra crossing with informatory warning sign on
approach to school, shall be provided for speed limit. Elimination of black spots by controlling
speed through provision of speed breakers/ rumble strips and other design considerations as
per IRC codes were done. IRC35:1997 is for pavement markings and IRC: 67-2010 and
subsequent revisions and IRC:SP:31-1992 for road signs. Signs and marking viz., cat’s eyes,
delineators, object markers, hazard markers, safety barriers at hazardous locations, and
pedestrian guardrails shall be used as applicable.
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282. Horizontal geometry will be based on IRC: 38-1988 and vertical geometry will be based
on IRC: SP 23-1993. IRC:SP:32-1988 shall be followed for ensuring safety of children.

B. Construction & Operation Stage
1. Micro climate
a. Impact during construction

283. The micro climatic conditions may experience certain changes during the construction
phase. Temperature may increase temporarily at the construction site due to removal of trees
and operation of machineries / vehicles. This impact however will be localized.

b. Mitigation during construction

284. Periodical sprinkling of water shall be done to keep the temperature in control at the
construction site.

C. Impact during operation

285. The initial years of operation shall face slight higher temperature because road side tree
cover will be removed. More over the asphalt pavement being a black body would absorb
maximum heat and radiate it back to heat up the atmosphere. This impact would however be
short term and localized.

d. Mitigation during operation

286. Over the years trees planted at the ratio of 1:2 along the roads will help in managing the
temperature.

2. Topography

287. All the project road fall in plain terrain and are existing hence no significant change in
topography is anticipated. However, height shall be raised above the ground wherever
embankments are proposed (166 stretches and along a length of 115.86km) and also along the
approaches of new proposed bridges. Opening of borrow areas may result in change of
topography which shall be minor and localized.

3. Geology
a. Impact

288. Impact of the proposed activity on the geological resources will occur from the extraction
of materials primarily from identified and approved quarries .The large-scale extraction of
streambed materials, mining and dredging below the existing streambed, and the alteration of
channel-bed form and shape leads to several impacts such as erosion of channel bed and
banks, increase in channel slope, and change in channel morphology. These impacts may
cause: the undercutting and collapse of river banks, the loss of adjacent land and/or structures,
upstream erosion as a result of an increase in channel slope and changes in flow velocity, and
downstream erosion due to increased carrying capacity of the stream, downstream changes in
patterns of deposition, and changes in channel bed and habitat type. Chemical/fuel spills from
equipments and machinery involved in dredging may cause degradation of water quality for
downstream users, and poisoning of aquatic life.
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289. No fishing was observed or reported in the sand mining areas identified for the project
roads. This is mainly because all river beds are dry for most part of the year. Moreover, any
extraction of river bed material is regulated by different authorities like State Environmental
Impact Assessment Authority, State Pollution Control Board and State Mining Department with
an objective of to conserve top soil, minimize impact on aquatic biodiversity, hydrological regime
etc. by haphazard and unscientific mining of minor minerals. Moreover, the project will utilize
river bed materials from existing licensed quarries with all stipulated conditions of above
mentioned authorities.

290. Quantity of stone aggregates/sand required is negligible compared to the existing
available quantities. Moreover the stones/sands will be obtained from existing quarries/ mines
which have all valid permits applicable under law. No new quarries are proposed. Hence, no
significant impacts are anticipated on the geology of the region. The amount of stone
aggregates and sand required would be as given in Table IV-2. Queries identified are given in
Appendix 27.

Table IV-2: Requirement of aggregate and sand

Road stretches Stone(égg;egate (%?:::)
MDR 82W-Nanau to Dadon (ND) 238528 22787
MDR 81C-Hussainganj to Alipur Marg (HA) 29322 21099
MDR 135W-Muzzaffarnagar to Baraut (MB) 375476 34726
MDR 66E-Haliyapur to Kurebhar (HK) 92421 68601
MDR 58W- Bulandansharar to Anupshahar (BA) 254942 24338
ODR24 (KN) & MDR 25E (KB)- Naurangiya - Kaptanganj — 73767 54307
Rudrapur
MDR 52 C-Mohanlaganj to Maurawan Unnao Marg (MM) 315436 35585
MDR 45W- Aliganj to Saurav Marg (AS) 264671 28896
Total 1644563 290339

Source: DPR Consultant
4, Mitigation

291. The contractor shall certify that the mines and quarry areas are being managed in an
environment friendly manner i.e. shall be maintained & operated in accordance to the stipulated
conditions given in their respective environment clearance letters.

5. Natural Hazard- Earthquake

292. Out of 8 Project roads, 3 road stretches fall in high damage risk zone IV (MSK VIII) as
per Building Material and Technology Promotion Council (BMTPC) i.e Kaptanganj to
Naurangiya (ODR 24) & Kaptanganj to Rudrapur (MDR 25E), Muzzaffarnagar to Baraut (MDR
135W), Bulandansharar to Anupshahar (MDR 58W). Four roads fall in moderate damage risk
zone Il (MSK VIll)i.e. Nanau to Dadon (MDR 82W), Haliyapur to Khurebhar (MDR 66E),
Mohanlaganj to Maurawan Unnao Marg (MDR 52C) and Aliganj-Soron Marg (MDR 45W). Only
one project road falls in low damage risk zone Il (MSK VI) i.e. Hussainganj to Alipur Marg (MDR
81C).

a. Impact

293. Earthquake may break or cause cracks on pavement, bridge or culverts that in turn may
disrupt traffic flow, cause damage to the vehicles or life of road users.
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b. Mitigation

294. No mitigation required because span and length of new bridges proposed does not
qualify for Seismic Analysis in Terms of IRC Code, However proper precaution shall be taken
during design and construction to withstand earthquake.

6. Soil
a. Impacts during construction

295. Loss of productive soil due to change in land use. Excavation of earth from borrow
areas may lead to loss of productive top soil. Similarly, land area used for locating construction/
labor camp may lose its productivity, if it is not restored to its original stage after closure of the
construction camp.

296. Soil erosion. Though the study areas are not much prone to soil erosion, it may take
place at micro level near bridges and culverts, along the banks of river, ponds and places where
vegetation is cleared. Loss of soil due to run off from earth stock-piles may also lead to siltation
of nearby water bodies.

297. Soil compaction. Soil compaction may take place along the haulage roads, at the
construction site and camps due to movement of vehicles, placement of heavy machineries in
agricultural / productive land. Excessive compaction often leads to reduced soil aeration and
reduced soil aeration affects root metabolism and plants ability to take up nutrients and water.
This can adversely impact the productivity of soil. This impact however can be reversed.

298. Soil contamination. Contamination of soil may result due to solid/ liquid waste disposed
from construction camps, leakage and spillage of fuel and lubricants from construction vehicles,
improper disposal of construction wastes and spoils.

299. Borrow areas. Requirement of soil for filling shall be met by the amount of soil to be
generated by cutting as far as possible and the quantity of earth required for different project
road is given in Table IV-3. Spoil shall be reused in construction and excess spoil shall be
disposed of in consultation with local people. It shall be ensured by the contractor that the
stored spoil does not get contaminated due to dumping of municipal wastes. If contaminated, it
shall not be reused or disposed openly. The contractor shall prepare a site waste management
plan (as part of a CEMP) prior to start of construction work detailing out all measures to deal
with and dispose of all construction related waste in accordance to the MoRTH guidelines on
“Earthwork Erosion Control and Drainage” and E World Bank’s (WB) EHS guidelines. The
contractor also has to ensure that the construction waste disposal site does not become a
common site for municipal waste dumping . Excess soil if any, shall be disposed in consultation
with the local people so that it can be used for filling up any low lying land or construction
purpose by the villagers. Identified borrow areas are given in Appendix 27. Borrow areas
identifiedin the ponds shall help them de-slit and deepen hence increasing their volumetric
capacity.Additional borrow areas shall be identified during construction if any such requirement
arises. Quantity estimated to be required for the project roads are very less compared to the
available quantities.

Table IV-3: Earthwork involved in the project roads

Earth work Filling Earth Work cutting

Road stretches (Cum) (Cum)

Earth required (cum)

MDR 82W (ND) 108896 39466 81270




164

Road stretches Earth work Filling Earth Work cutting Earth required (cum)
(Cum) (Cum)

MDR 81C (HA) 67268 46755 34539
MDR 135W (MB) 77136 373804 2375
MDR 66E (HK) 137780 297870 40486
MDR 58W (BA) 39064 70885 3622
ODR24 (NK) & MDR | 120943 143646 55555
25E (KB)
MDR 52 C (MM) 49294 328628 775
MDR 45W (AS) 23960 159731 4228
Total 610928 1460785 217847

Source: DPR Consultants

b.

Mitigation during construction

300. Save productive soil. The top soil from the productive land shall be preserved and
reused for plantation purposes. It shall also be used as top cover of embankment slope for
growing vegetation to protect soil erosion. It shall be ensured that the land taken on lease for
access road and construction camp is restored back to its original land use before handing it
over back to land owner. Agricultural and forest land shall be avoided as far as possible to be
used as borrow areas.

301. Protection from soil erosion. The protection measures for soil erosion are-

Bank protection measures shall be taken in the form of turfing/ stone pitching as
necessary or as applicable under IRC:56-1974.

Side slopes of the embankment shall not be steeper than 1:2 and turfing of
embankment slopes shall be done along the stretch.

Construction work shall not be done during monsoon season

Soil excavated shall be piled with height not more than 2 m and slope should not
be steeper than 1:2. It shall be covered with tarpaulin.

The borrowing/excavation activity shall be restricted to a maximum depth of 2 m
below general ground level at the site.

302. Borrow area management. MoRTH guidelines on “Earthwork Erosion Control and
Drainage” in section 300 shall be followed by contractor for selection and management of
borrow pits. The contractor will comply with the following.

Borrow areas should not be opened on agricultural land until and unless
inevitable i.e. no suitable uncultivable land in the vicinity for borrowing or private
landowners are willing to allow borrowing in their fields.

Along the roadside, borrow pits should be located 5m away from the toe line.
Borrow areas along road side, if permitted by the engineer shall not be dug
continuously.

The loss of productive and agriculture soil should be minimum.

The loss of vegetation shall be minimum& sufficient quality of soil shall be
available.

303. After identification of borrow areas, the Contractor will provide periodic reports to the
CSC ensuring the following-
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° In no case the depth of borrow area should exceed 2m from the existing ground
level.
. The depth of the pits shall be so regulated that their bottom does not cut an

imaginary line having a slope of 1 vertical to 4 horizontal projected from the edge
of the final section of the bank.

. In case of cultivable land, top soil (15cm) should be preserved and stockpiled.

o Ridges of not less than 8m width should be left at intervals not exceeding 300m.
Small drains to be cut through the ridges to facilitate drainage.

° No pit shall be dug within the offset width of a minimum of 10m

° Water pooling to be avoided/managed so that no disease spread due to water
stagnation.
Borrow pits should be located at least 1000m away from settlements.

. Precautionary measures as the covering of vehicles will be taken to avoid
spillage during transportation of borrow area.

. The unpaved surfaces used for the haulage of borrow materials should be
maintained properly for dust suppression.

° Haulage of material to embankments or other areas of fill shall proceed only

when sufficient spreading and compaction facility is operating at the place of
deposition, to minimize dust pollution.

. Borrow pits located near settlements will be re-developed immediately after
borrowing is completed. If spoils are dumped, that will be covered with a layers of
stockpiled topsoil in accordance with compliance requirements with respect
MOEF/SPCB guidelines.

° Excess unused earth generated from cutting along the roads may also be used
for rehabilitation of borrow areas.

. Borrow area near to any surface water body will be at least at a distance of 15m
from the toe of the bank or high flood level, whichever is maximum.

. During rains appropriate measures to be taken to minimize soil erosion, silt

fencing to be provided as directed by Engineer/Environment Officer.

304. Redevelopment of the borrow areas to mitigate the impact will be the responsibility of the
contractor. Rehabilitation process shall be undertaken immediately within 6 months of the
excavation. The contractor shall evolve site-specific redevelopment plans for each borrow area
locations, which shall be implemented after the approval of the Engineer. Borrow areas might be
used for aquaculture in case landowner wants such development. In that case, such borrow
area will be photographed after their post use restoration and Environment Expert of
Supervision Consultant will certify the post use redevelopment.

305. The Contractor will keep record of photographs of various stages i.e., before using
materials from the location (pre-project), for the period borrowing activities (construction Phase)
and after rehabilitation (post development), to ascertain the pre and post borrowing status of the
area.

306. Prevent soil compaction. The contractor will implement the following:

. Movement of vehicles and machineries shall be restricted to the designated
haulage routes.
The routes shall avoid productive land as far as possible.

. In case of no option than to use a productive stretch of land, the top soil shall be
stripped off and stored. In case it has to be stored for more than a month, the
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stockpile is to be stabilized within 7 days of forming. The stabilization shall be
carried out through temporary seeding. It consists of planting rapid growing
annual grasses or small grains, to provide initial, temporary cover for erosion
control.

After the construction is over the land shall be restored by tilling and then adding
the stored top soil.

307. Prevent soil contamination. The contractor will implement the following:

Fuel and lubricants shall be stored and refueling shall be done at the predefined
storage location and away from drainage channels.

The storage area and refueling stations shall be roofed and rainwater drained
separately. The area will shall have impermeable be paved floor that shall and
drainedbe drained separately to a storage chamber with atleast 110% more
volumetric capacity than expected volume of runoff. The storage chamber shall
be connected to an oil/grease interceptor prior to final disposal. An indicative
design (capacity to be decided by the contractor) is given in Fig. 100.The
contractor shall produce a pollution management plan (as part of a CEMP) prior
to construction detailing on minimization measures of pollution risk in accordance
to the General Standards for discharge of Environmental pollution into inland
water bodies as per Schedule VI of the Environment (Protection) rules,1986 and
WB’s EHS guidelines

The Contractor Shall not Store or Carry out Refuelling activity within 25m of the
Handpump being used for drinking Purpose.
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Fig. 100: Indicative Design for Grease Trap with 90° Elbow & Tee
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308. The trap shall have an inlet chamber for primary settlement of dirt and debris. It will also
have an outlet chamber for receiving the clean water which will be readily directed to any natural
water channel or a soak pit. It will have an inlet elbow of 90 degree and outlet Tee (PVC pipe of
2.5” diameter). The grit will settle at the bottom and oil/ grease being lighter in density will rise to
the top of the water level. Clean water from the middle zone will be collected in the outlet
chamber. . The contractor shall ensure that the quality of treated water conforms to the General
Standards for discharge of Environmental pollution into inland water bodies as per Schedule VI
of the Environment (Protection) rules,1986 as given in Appendix 28 and WB’s EHS guidelines.

. Construction camps shall be provided with packaged sewage treatment plants/
mobile toilets/ septic tank.

o Scarified bitumen shall be reused for pavement making.

C. Impacts during operation

309. During operation stage oil spillage from vehicles in case of accident can contaminate the
adjacent agricultural land.

d. Mitigation during Operation

310. A contingency plan shall be prepared to handle any such spills so as to save the
agricultural land. Since most of the length of the project roads cross through agricultural land,
this measure would be necessary.

311.  First step shall be to stop the spill by Turning off nozzles or valves from the leaking
container, if it can be done safely. Or use wooden plug, bolt, band or putty on a puncture-type
hole.

312. Second, if it cannot be stopped, a pan or container shall be used to collect the oil.

313. Third, for the oil that has already spread, locally available sorbents shall be used like
sand, straw, sawdust, wood chips or dirt, chicken feather, cork from road side shall be put on
the oil contaminated location and removed after a while, immediately replacing it with a fresh
layer of sorbent. This step shall be repeated based on the extent of oil spillage.

7. Construction Waste
a. Impact during construction

314. Construction waste in the form of scarified bitumen and demolition waste are likely to get
generated. Scarified or dust bitumen are hazardous for human health. It can cause irritation,
redness, occasional drying and peeling of skin, burning, swelling and watering of eye. Bitumen
is also inflammable in the presence of ignition source when heated above flash point
temperature. They are also inflammable. It is considered as hazardous waste with adverse
impact on the environment.

b. Mitigation during construction

315. All excavated materials from roadway, shoulders, verges, drains, cross drainage and the
like will be the property of the EA and will be used for backfilling embankments, filling pits, and
landscaping.

. Debris generated due to the dismantling of the existing road will be suitably
reused in the proposed construction, subject to the suitability of the materials
and approval of the Environmental Expert of CSC as follows:
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- The sub grade of the existing pavement shall be used as embankment fill
material.

- The existing base and sub-base material shall be recycled as sub-base of
the haul road or access roads

- The existing bitumen surface may be utilized for the paving of cross
roads, access roads and paving works in construction sites and campus,
temporary traffic diversions, haulage routes etc.

The Contractor shall suitably dispose unutilized debris materials either through

filling up of borrow areas located in wasteland or at pre-designated disposal

locations, subject to the approval of the CSC.

In case of disposal of unused bitumen, Hazardous Material (Management,

Handling and Transboundary Movement) rules, 2008 shall be followed.

At locations identified for disposal of residual bituminous wastes, the disposal will

be carried out over a 60 mm thick layer of rammed clay so as to eliminate the

possibility of leaching of wastes into the ground water.

Bitumen shall be stored away from ignition sources

The stocked bitumen shall be covered with a layer of soil and planted with small

shrubs or grass so as to stabilize the soil in an environment friendly way.

Dumping site identified shall not be within 1.5 km from habitation and forest

areas and 500 m from ponds.

Consent from the village council has to be obtained before finalizing the location

All arrangements for transportation during construction including provision,

maintenance, dismantling and clearing debris, will be considered incidental to the

work and will be planned and implemented by the Contractor as approved and

directed by the CSC .

The pre-designed disposal locations will be a part of Comprehensive Solid Waste

Management Plan to be prepared by Contractor and shall be approved by CSC.

Debris generated from pile driving or other construction activities shall be

disposed such that it does not flow into the surface water bodies or form mud

puddles in the area.

The contractor shall ensure that municipal waste /construction waste etc is

managed in line with the WB’s EHS guidelines, National laws and Policies and

forms part of CEMP to be developed by Conractor and approved by CSC,

The Contractor shall treat the bio degradable waste either by Vermi Composting

or Organic Waste Convertor.

Only inert non hazardous waste shall be buried in Landfill site after approval of

CSC.

Drainage & hydrology

a. Impact during construction

316. Anticipated impacts include obstruction in flow of water due to dumping of Scarified
material / Construction Waste in streams.

b. Mitigation during construction

317. The Contractor shall implement the following:

No construction material shall be stored near the streams.
Construction waste shall be reused to the extent possible in the re construction,
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temporary traffic diversions etc and excess waste shall be disposed in the
manner provided in EMP in environment friendly manner and in no case shall be
disposed in streams crossing the roads.

. Silt fencing/ sediment barrier shall be installed along the bank of river or streams
to control the sediment.
. Sites of re construction / widening of culverts, widening / construction /repair of

bridges shall be immediately cleaned after the works. All Rivers crossing the
project roads except river Sai and Gandhak are seasonal rivers, so work of
construction / widening / repairs of bridges shall be carried out in non-monsoon
season.

C. Impact during Operation

318. The drainage channels may get sediment or filled with aquatic plants thus reducing the
flow and volumetric capacity of the water channels resulting in clogging of drains and spilling of
water on the road in urban area.

d. Mitigation during Operation

319. Cleaning of cross drainage structures and Lateral drains prior to monsoon shall be
carried out so that they can accommodate the increased water flow during heavy rains.

9. Water Environment
a. Stagnant Surface Water bodies- Ponds

320. Few ponds, especially those starting within the RoW might be partially reclaimed due to
widening and construction of the road as per IRC specifications. This may reduce the volumetric
capacity of the ponds. Ponds nearer / adjacent to road and having intervening land use between
pond and road as open areas may be impacted in terms of Siltation and contamination due to
entering of Surface run off laden with sediment and oil and grease. To assess the degree of
above impacts, few criteria have been identified as given below:

. Distance of the pond from center line- If it is within 10 m it is likely to get
reclaimed partially; if within 10 to 12 m of CL the pond will have high risk of
siltation as well as contamination due to oil spill/leakage. Impact is anticipated to
be moderate if a pond lies between 12 to 15 m of CL and low if it lies beyond 15
m from CL. Siltation of the shallow open area may cover and destroy growth of
the organisms. Natural siltation process is not a threat to the ponds but
construction activities may trigger it to manifold. Oil contamination of ponds may
be harmful for the aquatic species especially fishes. This may lead to carrying of
hydro carbons into the food chain.

. Area of reclamation- In case of reclamation, if it is more than 50% of the total
pond area, the risk is high, if it is between 25 to 50% of the area risk would be
moderate and in case of reclamation being less than 25%, risk would be low.

. Use of the pond- If the ponds are being presently used for irrigation, rainwater
storage, bathing/ washing or fishing they are assumed to be more sensitive and
impacts are likely to be on higher side than those used for dumping solid/ liquid
waste.

321. The degree of impacts has been assessed based on the combination of the above
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criteria and termed as following:

. Severe degree of impact- In case a pond is used for irrigation, rainwater storage,
bathing/ washing or fishing and reclamation is more than 25% it is considered to
have severe impact; if it lies within 12 m from the CL it is likely have severe
impact in terms of siltation and oil contamination both and if it lies within 15 m it is
likely to face severe impacts in terms of oil contamination. A pond used for
fishing even if lies beyond 15 m may face severe impact of oil spill.

. Moderate degree of impact- In case a pond is used for irrigation, rainwater
storage, bathing/ washing or fishing and reclamation is less than 25% impact is
likely to be moderate; If it is a waste dumping pond and is getting reclaimed by
more than 50% it is likely to have moderate impact. If a pond is being used for
rainwater recharge and falls within 12 to 15m of CL or a waste water pond lies
within 12 m of CL, they are likely to have moderate impact in terms of siltation;
Any waste water pond falling within 12m will face moderate impact in terms of oil
spill; ponds used for irrigation, bathing/ washing, rainwater recharge if falls
beyond 15 m may face moderate impact in terms of oil spill.

. Low degree of impact-Impact would be low in case of waste dumping ponds in
case of reclamation upto 50%, falling between 12 to beyond 15 m in terms of
siltation and oil spill. Ponds used for bathing/ washing and irrigation and falling
within 12 to 15 m from CL may have low degree of impact.

. Negligible degree of impact- Ponds used for irrigation, rainwater storage, bathing/
washing or fishing may have negligible impact in terms of siltation when located
beyond 15 m from the center line.

322. The following Table IV-4 shows the matrix for degree of impacts that has been assessed
for the both construction and operation period.

Table IV-4: Matrix for degree of Impacts
Uses
bathing rainwater
Iwashing

Features/ Impacts

waste water Irrigation Fishing

storage

>50% of Area
25 -50% of Area
0 to 25% of Area
High risk (within
12 m from CL)
moderate risk
Siltation | (Within 12to 15 m
from CL)
Low risk (Beyond
15m from CL)
High risk (within
12 m from CL)
moderate risk
Oil spill | (Within 12to 15 m
from CL)
Low risk (Beyond
15m from CL)

Reclamati
on
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Uses
Features/ Impacts waste water bathlpg Irrigation rainwater Fishing
/washing storage
Severe | Moderate less Negligible

Source- PPTA Consultant

323. The following Table IV-28 gives a summary of degree of impacts on ponds during
construction and operation period. Table IV-6 & Table IV-7 gives a summary of the number of
ponds likely to face different nature of impacts during construction and operation. Detailed
impacts are given in Appendix 29. Photographs of few impacted ponds are given in Fig. 101.

324. Based on the above analysis of all the project roads, it is observed that 28 ponds are
likely to be impacted severely out of 89 ponds within 25 m from the CL. 49 ponds are likely to be
moderately impacted, 8 ponds will be low and 4 will be negligibly impacted. The severity of
impact is assessed to be more during construction. 36 ponds are likely to get reclaimed partially.
Out of it, only 1 pond is likely to be reclaimed by >50%, 4 ponds by 25 to 50% and 31 ponds
less than 25%. In case of siltation and oil spill 86 out of total 89 ponds are likely to be impacted.
Out of 86 ponds, around 45 are likely to face high risk, 32 may have moderate impact and 9
ponds may have low impact.

325. Impacts during operation will be less severe than that of construction. Moderate to low
impact is anticipated in terms of siltation and oil contamination. Around 48 ponds are likely to be
moderately impacted and 38 would have low impact (Table IV-7).

Table IV-5: Degree of impact on ponds

Degree of Impact
Road stretches Severe Moderate Low Negligible Total

MDR 82W (ND) 1 3 1 0 5
MDR 81C (HA) 8 6 3 1 18
MDR 135W (MB) 4 2 0 0 6
MDR 66E (HK) 4 11 1 2 18
MDR 58W (BA) 1 1 0 0 2
ODR 24 (KN) 2 3 0 0 5
MDR 25E (KB) 2 3 2 1 8
MDR 52 C (MM) 6 20 1 0 27
MDR 45W (AS) 0 0 0 0 0

Total 28 49 8 4 89

Source- PPTA Consultant
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Road stretches Reclamation Siltation Qil spill Total
ponds
zg% 5205,,2) >50% | Total | High | Moderate | Low | Total | High | Moderate | Low | Total
MDR 82W (ND) 1 1 0 2 4 0 1 5 4 0 1 5 5
MDR 81C (HA) 7 2 0 9 12 2 3 17 12 2 3 17 18
MDR 135W (MB) 4 0 0 4 6 0 0 6 6 0 0 6 6
MDR 66E (HK) 12 0 0 12 7 8 1 16 7 8 1 16 18
MDR 58W (BA) 0 0 1 1 1 1 0 2 1 1 0 2 2
ODR 24 (KN) 0 0 0 0 2 3 0 5 2 3 0 5 5
MDR 25E (KB) 0 0 0 0 2 4 1 7 2 4 1 7 8
MDR 52 C (MM) 7 1 0 8 12 14 1 27 12 14 1 27 27
MDR 45W (AS) 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 31 4 1 36 46 32 8 86 46 32 8 86 89
Source- PPTA Consultant
Table IV-7: Number of ponds to be impacted and nature of impact during operation
Road stretches Siltation Qil spill Total
High Moderate Low Total High Moderate Low Total ponds
MDR 82W (ND) 0 4 1 5 0 4 1 5 5
MDR 81C (HA) 0 12 5 17 0 12 5 17 18
MDR 135W (MB) 0 6 0 6 0 6 0 6 6
MDR 66E (HK) 0 5 11 16 0 5 11 16 18
MDR 58W (BA) 0 1 1 2 0 1 1 2 2
ODR 24 (KN) 0 2 3 5 0 2 3 5 5
MDR 25E (KB) 0 2 5 7 0 2 5 7 8
MDR 52 C (MM) 0 16 11 27 0 16 11 27 27
MDR 45W (AS) 0 0 0 0 0 0 0 0 0
Total 0 48 38 86 0 48 38 86 89

Source- PPTA Consultant
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N
At km 10.00 (LHS) in Wakilganj- At km 17.400 (LHS) in .
10 m from CL along Kaptanganj- Chargharwa- 15m from CL along Aj;;;%i; aal;:'r?o 15,.7?7:?2)3: d
Rudrapur Kaptanganj-Naurangia ganj

Fig. 101: Photographs of few ponds/rivers out of those to be impacted

e. Impact During construction

326. Water quality of ponds and flowing water bodies may get polluted due to siltation,
spillage of oil, disposal of construction materials. Oil spill from the operation of the mechanical
workshop, diesel pumps, diesel storage, transportation and transfer may cause water pollution.
Detailed analyses of impact on ponds have been done collectively in the following section.
There are 36 ponds partially falling within 10 m of CL that are likely to be reclaimed partially out
of which only 1 (at km 48.050 along MDR 58W) will be reclaimed by more than 50%. Details of
reclamation are given in Table IV-8 (extracted from Appendix 29). Total 86 ponds (along with
those getting reclaimed) out of 89 ponds are likely to face siltation and contamination due to
road surface runoff / oil spill out during construction (Table IV-6). These 89 ponds are those
whose area starts within 25 m from CL except for one pond at km 58.5 in Rudrapur along MDR-
25E (KB). This pond is at 30m distance from the CL on RHS and of great religious importance
and so has been considered in this study. Impact on this pond has been assessed to be
negligible. 3 other ponds despite being within 25m of CL are not getting impacted due to
presence of intervening structures. Pond wise details of impacts and mitigation are given
Appendix 29.

327. After ponds are reclaimed or those lying just adjacent to the road may face problem of
slope stability which may pose a threat to road’s stability also.

328. Siltation of the shallow open area may cover and destroy these areas and micro-
organisms breeding there. Natural siltation process is not a threat to the ponds but construction
activities may trigger it to manifold.

329. Qil contamination of ponds/ rivers may be harmful for the aquatic species. Animals are
also at risk from ingesting oil, which can reduce the animal’s ability to eat or digest its food by
damaging cells in the intestinal tract. This may also affect the human food chain™. Qil spill
during construction may occur from refueling platforms or fuel storing stations or if any accident
takes place on the road.

330. Most of the ponds are presently being used as disposal grounds but measures shall be
taken to ensure they do not get degraded further due to road activities.

s Understanding of Oil spill and Oil spill response, 1999,US EPA Archive document, EPA Office of Emergency and
Remedial Response.
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Table IV-8: Details of loss of water bodies due to partial reclamation

SI.N . . Distance Total Loss of | Loss of volumetric
. No. | Chainage Side £ .
rom CL (m) | area(sqm) area capacity (cum)
Nanau Dadon-MDR 82W
1 0.73 LHS 5 241.80 90.00 45.00
2 11.1 RHS 8 1350.00 38.00 19.00
Hussainganj to Alipur-MDR 81C
3 13.500 RHS 6.5 810.00 105.00 157.50
4 13.600 LHS 5.0 200.00 100.00 150.00
5 14.900 LHS 3.5 247.00 123.50 154.38
6 16.350 LHS 4.5 702.00 143.00 71.50
7 18.600 LHS 4.0 500.00 60.00 60.00
8 19.000 LHS 6.0 300.00 60.00 90.00
9 23.500 RHS 9.0 1750.0 25 25
10 28.500 RHS 4.5 1200.0 110 165
11 35.800 LHS 8.0 50.0 10 10
Muzaffarnagar to Baraut-MDR 135W
12 16.770 RHS 6 16799 428 856
13 25.490 RHS 7 1344 126 220.5
14 45.400 RHS 8 2030 58 29
15 61.550 LHS 7 2416 207 51.75
Haliyapur to Kurebhar (MDR 66E )
16 1.600 LHS 7 352 15 3.75
17 3.670 RHS 8 1080 54 54
18 19.025 LHS 6.5 2542 164.5 123.375
19 37.260 LHS 7 1170 90 22.5
20 47.090 LHS 6 700 64 48
21 48.240 RHS 6 575 36 18
22 | 58280 | oo 5 1980 85 63.75
ides
23 61.730 LHS 6.5 1575 269.5 67.375
24 62.320 RHS 8 1512 48 48
25 77.000 RHS 5 2100 350 87.5
26 90.050 LHS 7 3328 138 172.5
27 91.400 | Both Sides 8 3078 60 75
Bulandshahar to Annopshahar (MDR 58W )
28 | 48050 | RHS | 5 | 250 | 150 | 112.5
Mohanlalganj to Maurawan to unnao Marg (MDR-52 C)

29 0.280 LHS 9 770 35 52.5
30 8.000 RHS 5 1000 100 150
31 8.050 Both side 7 1000 280 560
32 8.300 LHS 8 2500 30 45
33 8.300 RHS 8 450 30 75
34 8.600 LHS 8 300 30 90
35 31.200 LHS 8 400 40 80
36 32.900 RHS 7 900 90 90

Source- PPTA Consultant

f.

Mitigation during construction
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331. Mitigation measures to be taken are as follows:-

° Capacity of ponds being reclaimed shall be maintained either by increasing the
depth of pond or by increasing the area. Ponds used for domestic purpose and
fishing shall preferably be extended in area subject to availability of land.

° Retaining walls has been suggested in ponds which are either being reclaimed or
are adjacent to the road as stability measure for side of pond and the road both,
which shall be confirmed by the CSC prior to work. The details are as under.

. Intercepting Channel or ditch shall be constructed along the periphery of the
ponds near construction site. Surface run off shall be intercepted by the channel
and diverted to sedimentation pit before discharging into ponds. These ditches
shall be restored immediately after completion of construction work adjacent to
the ponds. In case of space crunch the channel being dug for construction of side
drains can also be used as intercepting ditch along with sedimentation pit for
arresting silt/ sediments from clogging the pond.

. NGO’s shall carry out awareness campaign about importance of ponds and
measures to improve them.
° Cleaning of pond shall be done if required.

The following engineering interventions are provided in the civil works contract:

- Out of 89 ponds, retaining wall (592 m) is proposed for 20 ponds and silt
fencing (637 m) shall be done around 49 ponds, intercepting ditches shall
be provided along 21 ponds (in 13 ponds the ditch shall be provided
along with silt fencing). 9 ponds are identified for enhancement. Details of
enhancement are given in Chapter 6. While construction of retaining wall
and providing enhancement measures it shall be taken care that silt
fencing are provided as per requirement. These shall be finalized by the
contractor during construction with the approval of Environmental expert
of CSC. Pond specific mitigation measures are given in Appendix 29.
Summary of the measures proposed for stagnant water bodies are as
given in Table IV-9.

- Despite the fact that many of the ponds act as disposal site for solid and
liquid waste, they have been considered for protection in the form of silt
fencing during construction so as not to further degrade them. This is
because dried water hyacinth that grows due to eutrophication has huge
potential to be used as food for livestock rearing in the villages in
combination with paddy straw and mustard cake in the ratio of
23:3.5:1.5". It is a nutritious diet and can be widely used during food
shortage for live stocks.

16/ngvason, P.A., 1969 The golden of Iceland. World Crops, 21(3):218-20. Referred from Handbook of utilization of
Aquatic plants, Fisheries and Agricultural Department, FAO, 1979.
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Table IV-9: Measures proposed for ponds

Protection measure
- « | Silt fencing during | Intercepting
Road Total Retaining wall construction ditch & _ Enhancement
stretches - - . Nil of pond
Ponds Length(|Numb| Maximum | sedimentation
Number .
m) er | Length (m) pit
MDR 82W
(ND) 5 0 0 4 74 0 0 1
MDR 81C -
(HA) 18 9 170 7 44 3 1 1
MDR 135W
(MB) 6 3 140 1 161 1 0 1
MDR 66E -
(HK) 18 3 112 10 79 1+1 2 2
MDR 58W
(BA) 2 1 54 1 39 0 0 0
ODR 24 (KN) 5 0 0 5 100 1** 0
MDR 25E ok
(KB) 8 0 0 6 70 3 0 2
MDR 52 C - ok
(MM) 27 4 116 15 150 6+5 0 2
MDR 45W
(AS) 0 0 0 0 0 0 0 0
Total 89 20 592 49 717 8+13** 3 9

*Along with Deepening and cleaning if required. While construction of retaining walls or enhancement it shall
be taken care that silt fencing are provided as per requirement.

** Along with silt fencing

*** Including Baknai Badela jheel that has been considered for silt fencing also during construction

Source- PPTA Consultant
1. Silt Fencing and Intercepting ditch with sedimentation chamber

332. Silt fence is a linear fence installed at the edge of earth disturbances. The purpose of silt
fence is to protect downslope surface waters bodies by removing suspended solids from runoff
prior to leaving the site. This is a temporary structure used to protect the water bodies during
construction activity.

333. Inclusion criteria. Silt fencing is proposed for fresh water ponds (those used for
irrigation, domestic purposes, rainwater storage and no waste is dumped into it) falling within
20m from CL. In two exceptional cases Baknai Badela Jheel at 25 m from CL along MDR 52 C
and a pond of high religious importance in Rudrapur along MDR-25E (KB) at 30 m from CL has
been considered for silt fencing beyond 20 m from CL. Intercepting ditch and sedimentation pit
shall be provided along with silt fencing for ponds between 10 to 15m during monsoon season
when the generation of road runoff is likely to be more since the impact would be high to
moderate. Within 10m only silt fencing is proposed though the impact is high because of space
crunch. Beyond 15 m also only silt fencing is proposed as the impact would be low.

334. In case of waste water ponds Silt fencing has been considered only for those ponds
falling within 10 m of CL. For others within 20 m of CL intercepting ditch with sedimentation pit
shall be constructed. In case of space crunch where the ponds are falling within 10 m, the
channel dug for side drains can also be used temporarily as intercepting ditch.

335. River/ canals across the project roads shall be provided with silt fencing along the banks
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on both sides.

336. Locations and indicative design for silt fencing are given however the decision shall be
taken by the contractor with the approval of Environment Expert of CSC based on the site
conditions.

337. Indicative design for silt fencing. The poles shall be fixed at least 6 to 8feet apart and
the fabric fastened to it. A back filling area of 150x150 mm shall be made on the land side by
turning the fence at the base and filling it with mud. This is to provide stability to the fence.
Length of fence shall be more by 2 m on each end along the length of the pond facing the road
Fig. 102 & 103 (TCS for Silt fencing). In case of rivers or canals the slit fencing shall extend
upto 5 m from the bridge edge along the bank on both side of the river/ canals.

338. Maximum tentative length of silt fencing required at a time ranges from 39 m in
Bulandshahar — Anoopshahar to 161 m (Table IV-9) in Muzaffarnagar - Baraut road. Since
these are temporary structures and can be reused any number of times, these are to be erected
along a particular pond only when construction work would take place in the vicinity of that
pond. Later it can be re used along another pond. Keeping that in view only the maximum
required length shall be considered for cost estimation. A tentative list of locations proposed for
silt fencing and intercepting ditch is given in Table IV-10 (extracted from Appendix 29).
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Fig 102: TCS for silt Fencing



180

np TE T Crew Siring Aunning Through Fabiric
Post {50 O | Along Top of Foancs

200

900

&00

Fig 103: Front View of silt Fencing

339. Indicative design for intercepting ditch and sedminatation chamber. A narrow
trapezoidal linear ditch of 0.5m depth with 3 inch brick lining shall be dug between the road and
the pond (in case of silt fencing it shall be between the road and silt fence). The length of
intercepting ditch shall be extended at least up to 1 m beyond the pond edge on both side. A
sedimentation pit of 1.5 m depth shall be constructed on both side of the ditch with length and
width of 1x 1m. An outlet (to pond) shall be given at 0.25m from the top of the pit to avoid
overflow of water. This would be an open pit. But for the matter of safety a removable cover
made of wood or concrete slab shall be used over the pit. The ditch and pit shall be designed as
per site conditions. Schematic drawing is given in Fig. 104.

Fig. 104: Schematic diagram of intercepting ditch and sedimentation pit

Table IV-10: Locations proposed for
silt fencing and intercepting ditch with sedimentation pit
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Only Silt fencing Only Intercepting ditch + Both
sedimention pit
. Distance . Distance . Distance
;:2(1'2]? Side from Use gg(?(';? Side from Use ;:Q?llrr]% Side from Use
CL(m) CL(m) CL(m)
Nanao to Dadao (MDR 82W)
0.73 LHS 5 ww - - - - - - - -
0.8 LHS 10 ww - - - - - - - -
3.78 LHS 10 IR - - - - - - - -
11.1 RHS 8 ww - - - - - - - -
Hussainganj to Alipur (MDR 81C)

19.400| LHS 20.0 SR - - - - 36.800 | LHS 12.0 SR
21.050| RHS 10.0 DU - - - - 46.600 | RHS 13.0 SR
23.500| RHS 12.0 SR - - - - 47.600 | LHS 15.0 DU
39.100| LHS 20.0 SR - - - - - - - -

Muzaffarnagar to Baraut (MDR 135W
16.770] RHS | 6 [ WW [10230] RHS [ 12 [ww - - - -
Haliyapur to Kurebhar (MDR 66E )

1.600 LHS 7 WW | 14.450 | LHS 15 WW | 20.410 | RHS 15 DU
19.025| LHS 6.5 ww - - - - - - - -
37.260| LHS 7 ww - - - - - - - -
47.090| LHS 6 Ww - - - - - - - -
48.240 | RHS 6 Ww - - - - - - - -
58.280 Both Sides 5 Ww - - - - - - - -
61.730 | LHS 6.5 Ww - - - - - - - -
68.250 | LHS 18 DU - - - - - - - -
77.000| RHS 5 Ww - - - - - - - -

Bulandshahar to Annopshahar (MDR 58W )
20850 LHS | 16 | IR [ - | - ] - | - | - - -1 -
Kaptanganj to Naurangia (ODR-24)

6+700 |both side| crossing | SR - - - - 19.600 | RHS 15.0 SR
12400 | LHS 10.0 SR - - - - - - - -
16.600 2%’[2 crossing | SR - - - - - - - -
16.700 | LHS 10.0 SR - - - - - - - -

Kaptanganj to Varhaaj (MDR-25E)
32.100 | LHS 10.0 SR - - - - 24100 | RHS 15.0 SR
56.400 | crossing | crossing | SR - - - - 45900 | RHS | 15.000 | SR
59.700 | LHS 20.000 SR - - - - 55.700 | RHS | 15.000 | SR
Mohanlalganj to Maurawan to unnao Marg (MDR-52 C)

0.280 LHS 9 WW | 248. LHS 11 WW | 15.200 | LHS 12 SR
6.800 | crossing | crossing IR |18.500 | RHS 15 WW | 17.200 | RHS 15 IR
7.800 RHS 10 WW | 18.670 | LHS 15 WW | 17.800 | RHS 15 SR
7.850 LHS 10 WW | 19.920 | LHS 15 WW | 49.00 | LHS 15 SR
8.000 RHS 5 WW | 24.000 | RHS 20 WW | 49.200 | RHS 15 F
8.050 |Both side 7 WW | 44.800 | RHS 12 Www - - - -
8.300 LHS 8 WWwW - - - - - - - -
28.300 | LHS 10 SR - - - - - - - -
32.300 | LHS 10 WWwW - - - - - - - -
33.700 | crossing | crossing | WW - - - - - - - -

Note: WW-waste water pond ;IR-irrigation; SR-storage of rainwater; DU-Domestic use; F-Fishing

Source- PPTA Consultant
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2. Provision for protection of pond through retaining wall

340. Criteria for inclusion. The criteria for inclusion are as follows:-

° If the pond is proposed to be reclaimed partially.
If the pond edge is likely to affect road stability or bank slope stability
. In case of waste water ponds that are getting reclaimed the contractor under

CSC'’s supervision shall decide whether to provide retaining wall based on the
factor of road stability.

341. Indicative design. Retaining wall of reinforced concrete cement shall be erected along
pond bank through the length facing the RoW. The height of the wall shall be at least upto the
road level. The wall shall extend upto 1.3 m below the existing pond bed level or the pond soil
(old / wet) strength would not be enough to hold the wall. The top width shall be 0.3 m and the
base width shall not be less than 2.9 m. Tentative detailed design is given in
Fig. 105 and locations are given in Table IV-11.

Reclaimed area
Ponding area
'

Road wude
Dvaw

Fig. 105: Schematic diagram for retaining wall

Table IV-11: Locations proposed for retaining wall along ponds

. : Distance
Chainage (km) Side from CL(m) Use Reason
Hussainganj to Alipur (MDR 81C))
13.500 RHS 6.5 SR
13.600 LHS 5.0 SR
14.900 LHS 3.5 SR . ,
16.350 LHS 4.5 SR Preventing direct road.
DU 1ol ponde s e
19.000 LHS 6.0 SR K alope P
23.500 RHS 9.0 SR
28.500 RHS 4.5 SR
35.800 LHS 8.0 SR
Muzaffarnagar to Baraut (MDR 135W )
25.490 RHS 7 DU
45.400 RHS 8 DU Do
61.550 LHS 7 DU
Haliyapur to Kurebhar (MDR 66E )
3.670 | RHS | 8 | DU | Do
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Chainage (km) Side frglrf]tzérll_(z;) Use Reason
62.320 RHS 8 F/IR
90.050 LHS 7 DU/F/IR
Bulandshahar to Annopshahar (MDR 58W )
48.050 | RHS | 5 | IRISR ] Do
Mohanlalganj to Maurawan to unnao Marg (MDR-52 C)
8.300 RHS 8 IR
8.600 LHS 8 SR Do
31.200 LHS 8 SR
32.900 RHS 7 SR
Note: WW-waste water pond ;IR-irrigation; SR-storage of rainwater; DU-Domestic use; F-
Fishing
Source- PPTA Consultant
g. Impact during operation

342. Impacts during operation will be far less severe than that of construction. Moderate to
low impact is anticipated in terms of siltation and oil contamination. Around 48 ponds are likely
to be moderately impacted and 38 would have low impact
(Table IV-7). Impact of siltation to the said degree would take place in case of rainfall during
monsoon that would which will be a seasonal phenomenon. And oil contamination may happen
in case of accident of an oil tanker or any other vehicle near the water bodies which is likely to
be a very rare phenomenon. Mosquito breeding may takes place in ponds, however very less
significant in permanent and fish breeding pondscompared to shallow temporary and small
water logged areas. It isthe shallow areas of ponds along the margins (< 1ft of depth) where
generally weeds, debris, emergent grasses shelters the mosquito larvae and protects them from
fish and predators."’

h. Mitigation during Operation

. Slope stabilization measure like turfing along the raised embankment of road will
prevent siltation, if any, during the operation period.
. Plantation of shrubs or marginal vegetation along thebank of ponds shall be done

to trap any sediment entering the pond so as to help improve water quality in
long term subject to availability of space.

. It shall also be ensured that mosquitoes do not breed, by encouraging fish
breeding and managing depth and slope so thatatleast more than 1 feet of depth
is maintainedalong the margins. More importantly, regular cleaning of weeds,
grasses and debris shall be done from along the margins of the ponds so that
mosquito larvae does not get a shelter or protection.

3. Flowing surface water- river/ canals/ streams
a. Impact during construction

343. 23 minor bridges to be widened and 6 to be reconstructed are across canals and 5 to be

"Virginia Department of Health accessed from
http://www.vdh.virginia.gov/lhd/CentralShenandoah/EH/WNV/mosquito breeding habitats.htm on
18.08.2015



http://www.vdh.virginia.gov/lhd/CentralShenandoah/EH/WNV/mosquito_breeding_habitats.htm
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widened are on seasonal streams. There is a major bridge across river Kali, a non perenial
river, at km 7+00 along Nanau - Dadon road that will be retained with minor improvements.
Summary of cross drainage structures and improvement proposals are given is Table IV-12. 2
new bridges (parallel to existing) are proposed across canals at km 14+590 and km 17+700 in
Kaptanganj to Naurangia road. 2 new bridges (parallel to existing) are proposed across a canal
at km 44+5 and Sai river at km 12.8 in Mohanlalganj to unnao road. Sai river is perennial and its
aquatic flora and fauna is likely to get impacted. Turbidity is likely to increase due to drilling /
dredging /piling for erection of column and slope disturbance along the bank of the river.
Increased load of fine sediment will make the water more turbid. If the concentrations are
exceptionally high (>185 mg/l), smaller fish can be harmed. Heavier sediment may smother the
algae growing in the lower strata and would alter the substratum of the watercourse. Excessive
sediment loads/ siltation may also mean disruption to areas where fish lay their eggs. Increase
in turbidity may also lead to increase in temperature which would be harmful for aquatic species.

344. Degradation of water quality is also possible due to accidental discharges into
watercourses from drainage of workers’ camps and from spillage in vehicle parking and/or fuel
and lubricant storage areas. Contamination of water due to chemicals present in paints used on
bridges is also possible. There are no significant uses like bathing or washing reported within 3
km downstream of the river from the proposed bridge (parallel to existing bridge) location across
Sai river, however a bathing ghat is observed in the upstream side which is not under frequent
use and hence no significant impact is anticipated.

Table IV-12: Cross drainage structures and proposed improvements

:(I)'_ slz'(;?gh m%g; Minor bridge Culverts Side Drains
1 MDR 82W |1 major 6 minor bridge 56 culverts-32 are Pipe Lined Drain 2 x
(ND) bridge culverts and 24 are 7.150 =14.300
Slab/Arch culverts Unlined Drain 2 x
To be 5 to be widened & 1 |Out of all, 15 Culverts are to [22.786 =45.572
retained to be reconstructed |be widened, 28 culverts are
with minor to be reconstructed, 8
repairing Culverts are Abandoned & 5
Culverts are retained with
minor repairing
2 MDR 2 major 4 minor bridges 89 culverts- 52 are Pipe Lined Drain 2 x
135W bridges culverts and 37 are 12.5335 = 25.067
(MB) Slab/Arch culverts. Unlined Drain 46.570
To be 2 are to be retained |5 Culverts are to be widened, |[x2=93.140
retained with repairing and 67 culverts are to be
with other 2 reconstructed, 2 Culverts are
repairing are to be Abandoned & 15 Culverts
reconstructed with  |are retained with minor
box repairing.
3 MDR 66E |Nil 12 minor bridges 196 culverts- 92 are Pipe lined Drain 2 x
(HK) culvert, 100 are Slab culvert |29.870=59.740 km
& 4 are Arch culvert Unlined Drain,2 x
3 are to be retained |9 Culverts are to be widened, |65.88=131.516
with repairing and 9 |113 culverts are to be
are to be widened |reconstructed, 18 Culverts
with box are Abandoned & 56
Culverts are retained with
repairing.
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Sl.

Road

Major

N h Minor bridge Culverts Side Drains
o. stretch bridge
4 MDR 58W |Nil 8 minor bridges 44 culverts- 14 are Pipe Lined Drain 2 x6.870
(BA) culverts, 21 are Arches and 9|= 13.740
are Slab Culverts Unlined Drain 2 x
6 minor bridges are |24 Culverts are to be 29.250 = 48.500
to be repaired and  |widened, 13 culverts are to
widened and 2 be reconstructed, and 3
minor bridges are to |Culverts are Abandoned & 4
be reconstructed. Culverts are retained with
minor repairing.
5 MDR 81C |Nil 2 minor bridges 110 culverts- 77 are Pipe lined Drain 2 x
(HA) culverts and 33 are 6.65=13.300 km
Slab/Arch culverts Unlined Drain,2 x
To be widened with |6 culverts are to be 29.025= 58.05 km
box abandoned, 59 culverts are
to be re-constructed, 1
culvert is to be retained with
repairing and 44 culverts are
to be widened.
6 ODR 24 |1 retained |4 minor bridges 36 culverts lined Drain 2 x
(KN) with minor |1 to be 1 culvert to be widened, 13  |14.040=14.080 km,
repair reconstructed, 1 to |reconstructed, 4 abandoned |Unlined Drain.2 x
be retained with and 18 to be retained with 17.200=34.400
minor repair & 2 minor repair
new bridges
MDR 25E |1 retained |6 minor bridges 80 culverts lined Drain 2 x
(KB) with minor |4 to be widened and |34 to be widened, 36 24.030=48.060 km,
repair 2 to be retained with |reconstructed, 3 abandoned |Unlined Drain 2 x
minor repair and 7 retained with minor 37.320=74.640
repair
7 MDR 52 C |Nil 9 Minor bridges 109 culverts lined Drain 2 x
(MM) 4 to be retained with |58 to be reconstructed; 20.40=40.4 km,
repairing; 41 to be retained with Unlined Drain 2 x
2 new parallel repairing; 87.83=175.66 km
bridges; 7 to be abandoned
2 to be widened 3 to be widened
1 to be
reconstructed
8 MDR 45W |Nil Nil 84 culverts lined Drain 2 x
(AS) 8 to be abandoned; 20.10=40.2 km,
56 to be reconstructed, Unlined Drain 2 x
14 to be retained with 50.91=101.82 km
repairing.
6 to be widened
b. Mitigation during Construction
345. The mitigation measures to be taken during construction are as follows:

o Silt fencing shall be provided along the river banks/canal up to at least 5m from
the bridge edge on both side of the river.
o Cofferdam with materials that cannot be brought into suspension by flowing

waters shall be used for construction of piers.
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° Bridge/ culvert construction activity shall be carried out in the non- monsoon
season to minimize the impact.
. Turbidity curtain/ Piling protector made of impermeable fabric shall be used

around piles while removal and construction of cofferdams so that turbidity
increase is contained within the curtain area. The curtains shall be removed only
after minimum 12 hours of finishing piling and monitoring turbidity which shall not
exceed 10 NTU and temperature shall not exceed 30 + 2°C.

. Provision of cover of tarpaulins or other material under the bridge to prevent
debris, wastes and toxic compounds from entering the stream.
. Piling Protectors can effectively catch paint, moss, growth, and other

contaminants in the areas. This keeps pollutants contained to the source and
prevents unwanted materials from spreading around

. Use of lead-based paints in painting bridge components shall be strictly
prohibited.

o Construction debris/oily waste shall not be dumped in the water body in any
case.

. Immediately after completion of the work, the construction waste, if deposited on
river or canal bed shall be removed.

. Proper storage of contaminated liquids and disposal after treatment to bring such
liquids within prescribed permissible limits.

. Turfing with grass or planting with shrubs of all exposed areas as soon as
possible to reduce erosion risks.

. On site fueling area of vehicles and equipments will be located away from water
bodies.

. Provision of retention areas to contain accidental spills of toxic and hazardous
material.

. Construction camps shall be located away at about 1.0 km from the water bodies

and no discharge shall be allowed to be disposed in to the water bodies.

C. Impact during Operation

346. Chemical contamination may take place due to use of lead based paints in the bridge.
Though the magnitude is not anticipated to be high still heavy metals even in traces may harm
the aquatic species.

347. Oil contamination may happen if any accident occurs on the bridge and oil spills out of
the vehicles. Though the probability is very less still requires a contingency plan to be
formulated.

d. Mitigation during operation

348. The mitigation measures to be taken during operation are as follows:

. Use of lead-based paints in painting bridge components shall be strictly
prohibited.
. A contingency plan shall be prepared to handle accidental oil spill in rivers/

streams/ canals. Though this is a very rare phenomenon steps to tackle with it

are given below:

- First step shall be to stop the spill by Turning off nozzles or valves from
the leaking container, if it can be done safely. Or use wooden plug, bolt,
band or putty on a puncture-type hole.
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- Second, if it cannot be stopped, a pan or container shall be used to
collect the oil.

- Third, for the oil that has already spread, locally available sorbents shall
be used like sand, straw, sawdust, wood chips or dirt from road side shall
be put on the oil contaminated location and removed after a while,
immediately replacing it with a fresh layer of sorbent. This step shall be
repeated based on the extent of oil spillage.

- All equipment operators and local personnel of the implementing agency
shall be trained in immediate response forspill containment and eventual
clean-up. Readily available, simple to understand and preferably written
in the local language emergency response procedure, including reporting,
shallbe  provided by the contractors

- In case the oil spill reaches the river water, Deploy floating booms
immediately downstream from the release point to confine the spread.

- skimmers or sorbents like sponge or the above mentioned can be used to
absorb the oil after it has been confined

- Dispose of recovered product not suitable for on-site recycling with the
rest of the waste collected during the response efforts as per Hazardous
Waste Management and Handling Rules.

4. Ground water
a. Impact during construction

349. Groundwater will be extracted to support for construction and in labor camp activities.
About 24.7 lakh kI water will be required for construction including 70,630 KI for labour camp for
a period of 2 years @ 45 Ipd per capita (Table IV-13). Conflict may arise, if water requirement
for labors or construction activities is met from ground water resources that are primarily being
used by the local community.

350. Out of 1816 hand pumps within 15m of CL only 1540 are likely to be impacted due to
widening of the project roads (Table IV-14). Impact corridor for hand pumps is 10m from center
line on both side in open/ rural areas and building line in built up areas. Most of the hand pumps
release excess water directly into the road causing water logging in the road and creating
nuisance for traffic. Photographs of few impacted hand pumps are given in Fig. 106.

351.  Groundwater pollution may take place due to leaching of oil spilled during construction.

Table IV-13: Water requirement

Labour . © o . | Granular .
Road camp Concrete |Curing(| Sprinkli | Turfin backfilling Misc Total (KL)
stretches (KL) (KL) KL) | ng(KL) | g(KL) (KL) (KL)

MDR 82W (ND)| 6570 7439 53900 | 116072 | 3363 112 3741 191197

MDR 81C (HA) | 8213 9495 69722 | 181175 | 11819 130 4623 | 276964

MD(F,*\A:B:’;{’W 8213 | 11079 | 80869 | 163768 | 13793 | 222 | 5338 | 275069

MDR 66E (HK) | 14783 | 30870 |223624 | 310012 | 19409 253 10217 | 594385

MDR 58W (BA)| 6570 7525 54192 | 97515 | 8616 256 3131 171234

ODR 24 (KN) &
MDR 25E (KB) | 9855 | 24439 | 177952267142 | 15897 | 223 7883 | 493537
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Road L:abrzur Concrete |Curing(| Sprinkli | Turfin bGri?.Tll.ar Misc Total (KL
stretches P | (KL) | KL) | ng(KL) | g(KL) | P2cKfilling| .\, | Total (KL)
(KL) (KL)
M[zl\ljll\flﬁ C 8213 11162 | 81050 | 148843 | 12962 301 4617 | 267148
MDR 45W (AS)| 8213 9676 70549 | 108133 | 7513 54 4084 | 208222
Total 70630 | 111685 | 811858 1392660 | 93372 1551 43634 | 24,77,756
Source: DPR consultant
Table IV-14: Hand pumps/ well to be impacted
Total hand Impacted
SI. Road stretches pumps/wells (Within 10 m Not %
No. (Within 15 m from the CL/ Impacted impacted
from the CL) building line)
1 MDR 82W (ND) 103 84 19 82
2 MDR 81C (HA) 198 126 72 64
3 MDR 135W (MB) 128 84 44 66
4 MDR 66E (HK) 464 395 69 85
5 MDR 58W (BA) 118 74 44 63
ODR 24 (KN) 207 183 24 88
6 MDR 25E (KB) 302 (itncluding 5 302 (including 5 0 100
aps) taps)
7 MDR 52 C (MM) 153 151 2 99
8 MDR 45W (AS) 143 141 2 99
Total 1816 1540 276 85

Source: PPTA consultant
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along Hussainganj to Alipur

At km 76.32 (LHS) IN
Dostpur -3.4m from CL along
Haliyapur to Kurebhar
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Mohanlalganj- 6.5 m from CL
along Mohanlalganj- Unnao

Fig. 106: Photographs of few hand pumps/ wells out of those to be impacted

b. Mitigation during construction

352.

Community groundwater sources shall not be used for construction purpose or meeting

the water requirement of labors.

353. The contractor will make his own arrangements for water required for construction and
will take all precautions to minimize the wastage of water in the construction process/ operation.

354. Extraction of water from groundwater or from surface water-bodies by the Contractor for
the project purposes shall comply with all statutory provisions.
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355. Extraction of ground water from over exploited, critical and semi critical blocks shall be
avoided but if investable then it shall be extracted only after obtaining required permission from
the State Ground Water Board.

356. The hand pumps shall be enhanced with soak pit attached to the its paved platform so
that no waste age of water takes place and the excess water can be used to recharge the
ground water.

357. Gunny bags or ready mix concrete and admixtures, used for curing, shall be preferred to
reduce water requirement at site during construction.

358. No storage or refuelling activity will take place within say 25m of a pump location (if used
for drinking water)

C. Impact during Operation

359. Not much impact on ground water is anticipated. Ground water pollution can take place
only if leachate from dump containing chemical substances, reaches the ground water table. Oil
spill of such an extent is not anticipated.

d. Mitigation during Operation

360. Relocation of hand pumps and wells in consultation with the local people and
enhancement of the relocated hand pumps by providing cemented base and soak pits so that
the excess water can be diverted to recharge ground water.

5. Climate Change Impact Assessment

361. Assessment of the impacts/ risks of climate change have been dealt in two parts i.e the
causing factor and the impact/ risk factors. Climate change is highly triggered by increasing
emission of greenhouse gases and project road specific assessment of the same is given
below.

362. Impacts of climate change are generally anticipated in the form of increase in
temperature and rainfall, increase in frequency and intensity of extreme events (cyclone, flood,
drought etc.). The kind of risk that the project roads may be exposed due to the above
mentioned factors are damage to asphalt pavement due to increase in temperature, damage to
road infrastructure due to storms or high speed wind etc. Details of climate risk assessment are
dealt in the second part of this section.

a. Greenhouse Gas Emission Assessment

363. One of the main triggering factors for climate change is increase in greenhouse gas
emission. Transportation sector in India contributes to around 7.5% of the total GHG emission.
Out of which road transportation alone has a share of 87%'®"°.Road construction accounts for
5% of its total life cycle GHG emission whereas, operation that is traffic accounts for rest 95%.
GHG emission likely to be generated from the project roads have been computed using the
Transport Emissions Evaluation Model for Projects (TEEMP)® developed by Clean Air

'8 Co2 emissions from fuel combustion highlights (2012 Edition) by International Energy Agency
" Indian Network for Climate Change Assessment, MoEF, 2010
2 TEEMP is an excel-based, free-of-charge spreadsheet models to evaluate emissions impacts of transport projects.
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Asia’'was utilized to assess the CO2 gross emissions with and without the project
improvements for operation stage. The model has also been used for CO2 emission
assessment during construction stage. The main improvement from the projects that has been
considered for the model is better surface roughness which was translated into impacts on
traffic speed and hence fuel consumption. The model also allows for the inclusion of impacts
related to traffic congestion with and without project through provisions for inserting data on the
traffic numbers, lane width, number of lanes and volume/capacity saturation limit. Along with
CO, this software calculates emission of NOx and PM during operation.

b. Assumptions or considerations
364. Few assumptions made in this software are:

. Fuel efficiency as reckoned in business as usual (BAU) and with project scenario
(WPS) is given in Table IV-15. It is assumed thatthe fuel efficiency of the
vehicles would increase due to improvement of the roads.

. It is assumed that there would be no or minimum number of vehicles with vintage
year before 2000 using Euro —I fuel type after 20 years (Table IV-16). Pre Euro
vehicles are assumed to be completely discarded.

Table IV-15: Fuel efficiency in km/I

Scenario BAU WPS
Fuel type Petrol Diesel Petrol Diesel
2-wheeler 45 50
3-wheeler 18 20
Car 12 15 15 20
LCV 5 8
Bus 5 8
HCV 5 8
Source- PPTA Consultant
Table IV-16: Emission Standards of Fleet (%)
Vehicle Type Current scenario After 20 years
Pre-Euro | Eurol | Euroll Euro lll Eurol | Euroll Euro Il
2-Wheel 0% 20% 45% 35% 10% 40% 50%
3-Wheel 10% 50% 40% 0% 0% 30% 70%
Cars/ Jeeps 5% 20% 35% 45% 0% 40% 60%
LCV/HCV 0% 25% 50% 25% 2% 30% 68%
Bus 5% 20% 50% 25% 2% 30% 68%

Source- DPR Consultant
C. Input Parameters

365. The model demands information on length of road or section, lane configuration, mode
wise count of AADT in vehicles, average trip length, share or local traffic, trip length of local
traffic, fleet characteristics i.e. breakdown of fleet based on fuel type, percentage breakdown of
vehicle- fuel type based on Euro standard. Input parameters as considered for all the project

21A network of 250 organizations in 31 countries established by the Asian Development Bank, World Bank, and
USAID to promote better air quality and livable cities by translating knowledge to policies and actions that reduce air
pollution and greenhouse gas emissions from transport, energy and other sectors.
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roads are as given in Table IV-17. Design period is considered to be 20 years and volume
capacity saturation limit as 1.

366. Emissions from road construction were estimated by using the emission factor for rural
roads, by using ADB - Carbon footprint 4 (hitp://www.adb.org/documents/reports/estimating-
carbon-footprints-road-projects/default.asp), which is equivalent to 109,600 kg CO2/km of road
construction.

367. The main improvement from the project that was considered for the model are better
surface roughness with initially 2m/km which may deteriorate over a period but not less than 3.5
m/km and widening of roads from 1.5 lane to 2.0 lane. This will also increase the fuel efficiency
of the vehicles to certain extent.


http://www.adb.org/documents/reports/estimating-carbon-footprints-road-projects/default.asp
http://www.adb.org/documents/reports/estimating-carbon-footprints-road-projects/default.asp

Table IV-17: Input parameters for TEEMP
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s Project roads
' ODR24 (KN) & | MDR52C | MDR 45W
No. MDR 82W (ND) | MDR 135W (MB) | MDR 58W (BA) | MDR 66E (HK) | MDR 81C (HA) | nORZLEGIS | MOR o2 A%
1 Length of 30 37 96 49 84 54 35
road(km)
2 | BAU- No. of lane 15 2 15 15 15 15 15
3 |WPS- No. of lane 2 2 2
4 BAU- lane width 3
(m)
5 | WPS- '(";‘:)e width 35 35 35 35 35 35 35
BAU- roughness
6 s 3 4 4
7 WPS’(};"/E?“*;”GSS 25103 25103 25103 25103 25103 25103 25103 25103
8 Start of 2018 2018 2017 2017 2017 2018 2017 2019
assessment year
AADT in Vehicles| 2018 | 2033 | 2018 | 2033 | 2017 2033 | 2017 | 2033 | 2017 | 2033 | 2018 | 2033 | 2017 ] 2033 | 2019 | 2033
2Wheelers | 1749 | 4420 | 3894 | 9840 | 6779 17130 | 1900 | 4801 | 2010 | 5079 | 2649 | 6695 | 2333 6457 | 2785 | 6702
3-wheelers 10 | 27 | 53 | 145 | 212 | 580 | 49 | 134 | 11 | 30 | 381 | 1043 | 73 | 218 | 20 | 53
9 Car 243 | 665 | 1723 | 4716 | 1822| 4987 | 241 | 659 | 306 | 838 | 258 | 706 | 833 | 2493 | 651 | 1716
LCV 197 | 495 | 1001 | 2610 | 866 | 2207 | 148 | 366 | 102 | 251 | 178 | 453 | 198 | 552 | 306 | 750
Bus 140 | 215 | 315 | 484 | 176 | 270 | 49 | 75 | 47 | 72 | 50 | 77 | 119] 200 | 46 | 70
HCV 140 | 275 | 1172 | 2633 | 773 | 1770 | 116 | 263 | 67 | 130 | 192 | 406 | 289 | 693 | 181 | 338
1062
Total 2479| 6097| 8158| 20428| 8| 26944| 2503| 6298| 2543] 6400] 3708| 9380 384510613 | 3989| 9629

*BAU-Business As Usual Scenario; WPS- With Project Scenario

Source- DPR Consultant
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d. Emission factors

368. Emission factors given by the Automotive Research Association of India and Central
Pollution Control Board based on the factors of mode, vintage year and fuel type of vehicle has
been considered. Mode wise count of Annual Average Daily Traffic (AADT) as generated from
primary survey was first segregated on the basis of fuel and vintage year. Fuel type and vintage
year data was collected from fuel station survey. Later number of vehicles of a particular mode,
vintage year and fuel type has been multiplied with the corresponding CO2 emission factor and
weighted emission factor were calculated mode wise for CO2 as given in Table I1V-18. Weighted
emission factors of CO2 as calculated are different for BAU and WPS depending on their fleet
composition. Emission factors of NOx and PM has been entered based on vintage & Euro type
as given in Table IV-19. The software automatically calculates the weighted emission factor for
these parameters.

Table IV-18: CO, Emission Factor (kg/l)

Scenario BAU WPS

Fuel type Petrol Diesel Petrol Diesel

2-wheeler 1.38 1.51

3-wheeler 3.13 2.57
Car 1.52 2.21 1.52 2.28
LCV 2.86 2.51
Bus 3.18 3.0
HCV 1.92 2.0

Source: ARAI, 2007

Table IV-19: NOx and PM Emission Factor g/km

Mode of Vehicle Emission PM (g/km) NOx (g/km)
Petrol Diesel
Pre-Euro 0.015 0.3
2-wheeler Euro 1 0.035 0.27
Euro 2 0.035 0.27
Euro 3 0.013 0.15
Pre-Euro 0.782 0.93
3-wheeler Euro 1 0.347 0.69
Euro 2 0.347 0.69
Euro 3 0.091 0.51
Pre-Euro 0.0195 0.145 0.654 0.45
Car Euro 1 0.004 0.19 0.2 0.84
Euro 2 0.004 0.06 0.2 0.49
Euro 3 0.006 0.015 0.12 0.28
Pre-Euro 1.213 15.25
Euro 1 0.795 11.5
LCV Euro 2 0.795 11.5
Euro 3 0.3 6.53
Pre-Euro 0.998 2.48
Bus Euro 1 0.655 2.12
Euro 2 0.655 2.12
Euro 3 0.475 2.12
Pre-Euro 1.213 15.25
HCV Euro 1 0.795 11.5
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Mode of Vehicle Emission PM (g/km) NOx (g/km)
Euro 2 0.795 11.5
Euro 3 0.3 6.53

Source: ARAI, 2007%
e. Estimated Emissions

369. The proposed road upgrading resulting to surface roughness and road capacity
improvements have implications in CO2 emissions. Reduced roughness and widening of road
generally results in higher speed and in turn lesser emissions. At the same time change in fleet
composition over time and corresponding weighted emission factor may lead to increase in CO2
emission. These factors are further affected by traffic congestion once the volume/capacity
saturation limit is exceeded.

370. The total emission of CO2 as estimated during BAU and WPS for all the project roads
individually is less than 100,000 tons per year threshold set by ADB?. Therefore it is not
necessary to implement options to reduce or offset CO2 emissions under the project. The
project road-wise CO2 emission intensity are provided in Table 1V-20.

371. Value as estimated in terms of tons per km and tons per year per km shows lower
emission in WPS compared to BAU in case of MDR 66E (HK) and ODR 24 (KN) & MDR 25E
(KB) as the roads are expected to experience significant improvement in terms of roughness i.e
from 5-6 m/km to 2.5 -3 m/km. MDR 82W (ND) on the other hand despite having improvement
of roughness from 7.1 m/km to 2.5 -3 m/km is showing increase of emission during WPS as the
count of bus is projected to increase by 225 PCU compared to that of 75 for MDR 66E (HK)
and 81 for ODR 24 (KN)& MDR 25E (KB). The count of bus here becomes significant as it is
having the highest weighted emission factor.

372. Road wise emissions estimated in terms of tons/ km and tons/ km / year are given in
Fig. 107&108. Year Wise emissions estimated for each road is given in
Fig. 109. Emissions are showing an increasing trend both in BAU and WPS due to increase in
projected traffic. Output sheets of TEEMP are given in Appendix 30.

373. CO2 emission from construction materials as estimated for MDR 82W (ND) is 3288 tons,
MDR 135W (MB) is 6028 tons, MDR 58W (BA) is 4055 tons, MDR 66E (HK) is 10412 tons,
MDR 81C (HA) is 5370 tons, ODR24 & MDR 25E (KB) is 9206 tons, MDR 52 C (MM) is 5918
tons, MDR 45W (AS) is 4773 tons.

374. Emissions of PM and NOX seems to remain unchanged except for Muzaffarnagar —
Baraut most probably owing to its high count of traffic. PM and NOx are showing an increase by
1.5 times and 1.6 times respectively in terms of ton / year.

f. Mitigation Measures

375. Though the total emission does not cross the threshold of 100,000 as per SPS, ADB,
few CO2 offsetting measures like the following can be taken.

o Tress to be cut will be compensated at the ratio of 1:3. Attempt shall be made to

22 Ajr Quality Monitoring Project- Indian Clean Air Program (ICAP) Draft Report on 2007 ‘Emission Factor
Development for Indian Vehicles’ CPCB & ARAI, Pune

BEnvironment Safeguards- A Good Practice Sourcebook Draft Working Document, 2012, ADB
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use some land in the vicinity of road for afforestation.

. Additional road side compensatory afforestation shall be done at the ratio of 1:2
for all the roads based on space availability that shall act as pollution sink.

. Local bodies of road side towns shall be perused for setting up CNG stations so
as to encourage the use of clean fuel at least by the local traffic.

. The pavement roughness shall be kept at the minimum by timely and effective

maintenance.



Table IV-20: Summa

of Gross CO2, NOx and PM emissions
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MDR135W MDR 66E | ODR24 (KN)& | MDR52C
Road MDR 82W (ND) (MB) MDR 58W (BA) | MDR 81C (HA) HK) MDR 25E (KB) (MM) MDR 45W (AS)
) C02(2018- ] C02(2017- C02(2017- CO2 (2018- C02(2017- C02(2019-
Parameter | CO2 (2018-2037) 2037) C02(2017-2036) 2036) 2036) 2037) 2036) 2038)
Scenario BAU | WPS | BAU | WPS | BAU | WPS | BAU | WPS | BAU | WPS | BAU | WPS | BAU | WPS | BAU | WPS
tons/km 1960 | 2086 | 8776 | 10753 | 8169 | 8227 | 1074 | 1226 | 2065 | 1484 | 2347 | 1908 | 2236 | 2400 | 1076 | 1233
tons/year 2940 | 3129 | 24133 | 29570 | 15113 | 15221 | 2630 | 3003 | 6350 | 7048 | 7216 | 8013 | 6048 | 6491 | 1910 | 2189
tor;zla"r’“/ 98 104 | 439 | 538 | 408 | 411 54 61 | 103 | 74 | 117 | 95 112 | 120 | 54 62
9/pkm 43 45 87 71 69 69 50 57 | 65 | 72 64 71 60 | 64 75 86
g/tkm 77 82 69 51 60 61 85 98 | 55 | 61 53 59 66 | 71 54 61
Parameter PM PM PM PM PM PM PM PM
tons/km 2 2 8 12 9 9 1 1 2 2 3 2 2 2 1 1
tons/year 3 3 21 33 16 16 2 2 7 7 8 8 6 6 2 2
tor;zla"r’“/ 0.11 011 | 038 | 060 0.44 0.44 005 | 005 | 012 | 008 | 0.14 | 010 | 011 | 0.11 | 0.06 | 0.06
9/pkm 0.05 005 | 008 | 0.08 0.07 0.07 005 | 0.05 | 0.07 | 007 | 007 | 007 | 0.06 | 0.06 | 0.09 | 0.09
g/tkm 0.09 009 | 0.06 | 0.06 0.06 0.06 0.08 | 0.08 | 0.06 | 0.06 | 0.06 | 006 | 0.06 | 0.06 | 0.06 | 0.06
Parameter NOx NOx NOx NOx NOx NOx NOx NOx
tons/km 26 26 107 174 130 130 13 13 | 34 | 22 38 28 31 31 20 20
tons/year 39 39 294 477 240 240 | 33 33 | 104 | 104 | 118 118 83 | 83 35 35
tons/km/ 1 1 5 9 6 6 1 1 2 1 2 1 2 2 1 1
year
9/pkm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
g/tkm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

*BAU-Business As Usual Scenario; WPS- With Project Scenario; PM-Particulate Matter; NOx- Nitrogen Oxides
Source: TEEMP Output (PPTA Consultant)




198

Fig. 107: Road wise CO, emissions in Tons/km

Fig. 108: Road wise CO, emissions in Tons/km/ year
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Fig. 109: Comparison of CO2 emission in BAU and WPS for all roads by year in tons
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g. Climate change Risk Assessment & Adaptation

376. Sector specific climate risks screening has been done to analyze impact on road
components due to likely change in climatic variables, mainly temperature and precipitation.
Projection has been done for the year 2050 under the IPCC Assessment Report (ARS5) and
Representative Concentration Pathways (RCP8.5) scenario®.

377. Annual mean temperature of Uttar Pradesh is ~25.350C, the lowest in January (15.60C),
and the highest in June (33.330C). Annual mean temperature is projected to rise ~2.760C by
2050. Seasonally, temperature rise is projected to be lower during July-October period
(<2.70C). Spatially, temperature rise is projected to increase gradually from southeast to
northwest. The northwestern part of Uttar Pradesh is projected to experience a higher
temperature rise (>2.80 C), and the lowest temperature rise is projected to occur within the
southeastern region (<2.50 C).

378. Annual mean of total precipitation of Uttar Pradesh is about 1,011mm. Over 87% of the
precipitation falls within the monsoon (June-September) period. Annual average precipitation is
projected to increase 66mm (6.5%) by 2050s under the RCP8.5 scenario and the increase is
projected to occur overwhelmingly during the monsoon period (86%). The highest increase
(>21mm) is projected for the month of September. Spatially, increase in precipitation is
projected to be less (<30mm) over the northwestern part of the state, and higher (>40mm) for
the southeastern part of the state.

379. Climate change impacts affect the safety, operation, and maintenance of road
transportation infrastructure and systems, and all road network users. Major climate change
impacts are increased risks of flooding (increased storminess) and higher temperatures.
Bridges, culverts, road embankments, road foundations, and pavements are the main
components prone to flooding. Prolonged periods of higher temperatures may affect asphalt
integrity particularly during the months of April, May, and June. Adaptation measures shall
include raising the finished road level, slope stabilization, using heat resistant pavement
material etc. Possible impacts and their intensity along with adaptation measures are as given in
Table IV-21.

380. Adaptation measures involves improvement of 3 major bridges, improvement of 51minor
bridges and new construction of 4 (parallel to existing) minor bridges and improvements of 766
culverts; construction of 268.89 km lined and 763.30 km of unlined drains; increase in height of
embankment for a length of 115.92 km, turfing for a length of 316.51 km and stone pitching for a
length of 14.25 km. Total cost incurred for the adaptation measure is approximately Rs.707.253
Cr. Adaptation measures and cost implications have been summarized in Table 1V-22.

Table IV-21: Climate change risks for roads and adaptation measures

Change in Project roads .
:I' Climatic Impact on roads likely to be Adaptation
o. . measures
parameters impacted
1 Temperature Pavement buckling, rutting, | All the roads Heat resistant
increase by softening; paving materials
2.76°C (>40.5°C | Thermal expansion in shall be used;
in April, May, bridge expansion joints and
June) pave surfaces;

#Climate Risk Screening Report, Proposed Multitranche Financing Facility, and Technical Assistance Grant India -
Uttar Pradesh Major District Road Investment Program,2015,ADB
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Change in

Project roads

r‘?l' Climatic Impact on roads likely to be Adaptation

o. . measures

parameters impacted

2 Drought Impact on road stability; MDR  82W(ND), | Slope
55% rainfall Unavailability of water for MDR 135W (MB), | stabilization
deficit in compaction work; MDR 5&8W (BA), | measures like
Western U.P; Longitudinal cracks parallel | MDR 66E (HK), | turfing along the
43% in Eastern to the center due to ODR24 & MDR | road
UP. Recurrence | damage in road foundation; | 25E (KB), embankment and
period is The cracks typically start MDR 45W (AS) stone pitching
projected to be near the road’s outer edge along the
6-8 years in because the soil alongside embankment of
E.UP & 10 years | the pavement is exposed to bridges/culverts.
in W.UP the heat and lost moisture

to evaporation. As the sail
began to compress, it
would bend the outside of
the road. A series of three
or four cracks are often
observed as the drying
progressed toward the
road’s center;

Soil erosion on
embankments;

3 Increased Disruption of road network; | High risk for MDR | 1-in-100-year
intensity of inaccessibility; storm water | 66E (HK); return period
rainfall & Flood | drainage problem; slope ODR 24 (KN) & including climate
risk in the failure; damage to bridges, | MDR 25E (KB); change
monsoon pavement Medium risk in allowance shall
season other roads; be considered for

However, flood the designing of

has not been across drainage

reported during structures and

survey. embankment
height.

4 Cyclone (Edies, | Strong winds can also All the roads The road
gusts and cause damages to according to infrastructure
changes in wind | roadside infrastructure BMTPC shall be
direction are (e.g., signs, lighting fixtures | Vulnerability Atlas, | designed,
often greatest and supports, etc.) Uttar Pradesh is installed and

near the ground
in extreme wind
episodes)

under High
Damage Risk
Zone.

material shall be
chosen based on
the factors like
resistance to high
wind speed etc.

Source- ADB,2015




Table IV-22: Summary of adaptation measures and cost implications
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Cross Drainage

Side Drains (km)

Raised Embankment

Slope stabilization measure

Road s . . Turfing |Stone pitching +
SI. No. stretch Description M_ajor M!nor Culverts Lined Unlined No. of Length (length in filter media
bridge bridge Stretches (km) .
km) (length in km)
Existing (No) 1 6 56
Improvement
(No) 1 6 48
Abandoned
MD(ES)'"W (No) 0 0 8 1430 | 45572 14 893 | 22.786 1.74
1 Existing 212.84 122.84
length(m)
Proposed 237.96 135.37
length(m)
Cost Total
implication (54.75) 3.13 3.7 12.04 35.21 0.31 0.36
(Rs. Cr) )
Existing 2 4
Improvement 2 4 108
Abandoned 0 0 2
MDR 135W —
(MB) | Existing 219.96 189.90 25.067 93.140 10 9.44 46.73 2
2 ength (m)
Proposed 235.80 199.40
length(m)
Cost Total
implication 1.87 7.054 16.023 26.819 0.17 0.41
(52.346)
(Rs. Cr)
Existing 0 12 196
Improvement 0 12 178
Abandoned 0 0 18
MDR 66E —
3 (HK) Existing 236.76 429.40 59.74 131.52 27 15.54 65.75 2.89
length (m)
Proposed 251.70 460.85

length(m)
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Cross Drainage

Side Drains (km)

Raised Embankment

Slope stabilization measure

Road _—r . . Turfing |Stone pitching +
SL.No. | stretch | Description | Major Minor Culverts | Lined | Unlined | No-Of | Length i, thin| filter media
bridge bridge Stretches (km) .
km) (length in km)
Cost Total
implication 0 3.649 12.710 47.146 62.759 0.88 0.58
(Rs. Cr) (127.724)
Existing 0 8 44
Improvement 0 8 41
Abandoned 0 0 3
MDR 58W —
(BA) | Existing 103.20 90.80 13.740 48.50 12 13.92 29.190 1.1
4 ength (m)
Proposed 103.60 117.70
length(m)
Cost Total
implication 0 4.641 3.782 11.57 54.266 0.39 0.2
(Rs. Cr) (74.849)
Existing 0 2 110
Improvement 0 2 104
Abandoned 0 0 6
MDR 81C —
(HA) | Existing 34.44 200.26 13.30 58.05 9 6.65 29.026 1.74
5 ength (m)
Proposed 34.44 219.46
length(m)
Cost Total
implication 0 0.056 5.286 10.063 20.44 0.38 0.36
(Rs. Cr) (36.585)
Existing 1 4 36
Improvement 0 2 32
Abandoned 2 new 4
. O(DK'T\I)Z“ Ihew 14.08 34.40 19 704 | 16.34 0.63
9 156.20 60.90
length (m)
Proposed
length(m) 160.50 75.20
MDR 25E Existing 1 | 6 80 48.06 74.64 40 34.15 37.32 1.3
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Cross Drainage

Side Drains (km)

Raised Embankment

Slope stabilization measure

Road _—r . . Turfing |Stone pitching +
SL.No. | stretch | Description bNrI%OL m;?; Culverts | Lined | Unlined St’;':t'c ‘;';s "a:‘rg;h (lengthin| filter media
9 9 km) (length in km)
(KB) Improvement 0 6 77
Abandoned 0 0 3
Existing
iength () 88.40 196.80
Proposed 88.40 188.90
ength(m)
. C.OSt. Total
implication (238.74) 5 10 48 174.65 0.72 0.37
(Rs. Cr) )
Existing 0 9 109
Improvement 0 9 102
Abandoned/ 2 new 7
M%\'}J’;’C E)’(‘f:t‘l"r’] 40.4 175.66 8 1020 | 43.913 167
. | 9 165.44 168.14
ength (m)
IPrOposed 169.64 209.76
ength(m)
. Cost. Total
implication | 5015, 0 4.307 6.888 16.58 30.317 0.59 0.33
(Rs. Cr) )
Existing 0 0 84
Improvement 0 0 76
Abandoned 0 0 8
8 MDR 4SW = isting 40.2 101.82 25 10.052 | 25.45 1.18
(AS) . 61.80
length (m)
Proposed
fonathim) - 149.98
. C.OSt. Total
implication 0 0 5.405 17.112 40.14 0.34 0.25
(Rs. C1) (63.247)
Total T;’;?'z";’;t 3 55 766 268.89 763.30 164.00 | 115.92 | 316.51 14.25
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Sl. No.

Road
stretch

Cross Drainage

Side Drains (km)

Raised Embankment

Slope stabilization measure

‘o . . Turfing |Stone pitching +
Description x;‘li m;?; Culverts | Lined | Unlined St’;';'c ‘;';s "a:‘rg;h (lengthin| filter media
9 9 km) (length in km)
Existing 1217.24 1520.84
length (m)
Proposed 1282.04 1756.62
length(m)

Source- DPR Consultant
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6. Air Environment

381. Air pollution sources observed are dusty roads, brick kilns, jaggery making small scale
industries along the road stretches. Another source of pollution are vehicular emissions that
increases due to poor road conditions, congestions etc. Out of all these the issues that can be
addressed within the scope of this project are improving the pavement condition and widening
of road that would help control dust from kutcha road and vehicular emission due to smooth
plying of vehicles and reduced congestion.

a. Impact during construction

382. The most important pollutant during this phase will be suspended particulate matter
along with gaseous pollutants like oxides of nitrogen, sulfur dioxides, and carbon monoxide &
carbon dioxide (GHG). Assessment of GHG during construction has been done as given in the
previous section. Such deterioration of air quality can be assigned to:

. Fugitive dust emission from construction activities like site clearance, excavation,
back-filling and concreting.

. Hauling and dumping of earth & construction spoils

. Vehicular movement along unpaved roads or temporary diversions.

. Gaseous emission from construction equipment and vehicular traffic. Inadequate
maintenance of vehicles and use of adulterated fuel use may increase the
emission.

. Emissions from hot-mix plants.

. Impacts on air quality will be low to moderate and spatially restricted along the

immediate corridor of impact.
b. Mitigation during construction

383. The negative impacts on air quality during construction will be mostly localized and
limited to construction period only. These short terms impact can be mitigated by adopting the
following measures.

. The hot mix plant, crushers and the batching plants shall be sited more than 1
km in the downwind direction of the nearest settlement; dust screen shall be
used around the crusher trap dust at sources only.

o State SPCB guidelines for establishment of hot mix plant shall be followed

. Mitigation measures such as provision of dust screens in stockyard/construction
camps, dust extraction units in the Hot Mix Plant/Batching Plant, and water
sprays at the construction sites/ stock piles of construction materials
/construction camp/hauls roads/quarries shall be made to reduce fugitive dust

emissions.

o All vehicles, equipment and machinery including DG sets used for construction
shall be regularly maintained as per CPCB norms.

o Regular monitoring of PM10, PM2.5, SOX, NOx etc. as suggest in environmental
monitoring plan shall be carried out by the contractor.

o To avoid dust emissions likely to result from the spills of construction materials

and borrow materials, the vehicles delivering material shall be fitted with tail
boards and shall be covered with tarpaulin sheets;
. Provision of dust mask for construction workers
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. Cold mix technology shall be opted wherever feasible
The trees with high Air Pollution Tolerance Index (ATPI) shall be preferred more.
Viz. ATPI for Neem or Azadirachta Indica is 12.95, for cassia fistula or Amaltas is
10.87, ficus religiosa or peepal is 10.36, dalbergia sisoo or seesam is 9.91 and
Eugenia Jambolana or Jamun 9.3125.

C. Impact during Operation

384. Air quality is likely to improve in the initial years after commissioning because of saving
of fuel in the vehicular traffic riding on smooth and improved roads with much less interruption.
385. Impact on air quality in the operational phase is likely to come from increased vehicular
traffic flows. Also loose soils on cleared areas may be blown off during strong winds and cause
fugitive dust emission, which affects the quality of the air. Air quality in terms of CO, PM and
NOx emission has been modelled using CALINE4.

7. AAQ Impact Prediction Modelling of CO Using CALINE 4

386. CALINE 4 (Caltrans, 1989) is a dispersion model that predicts impacts near roadways.
CALINE 4 is a simple line source Gaussian plume dispersion model.

387. Input parameters. Multi-Run/Worst Case Hybrid (8 hourly), Worst Case Wind Direction
(1 hourly) and Standard types (1 hourly) options were used for CO, PM and NO2 modeling
respectively. Wind speed is considered 1m/s for worst case scenario for CO and PM. The wind
direction for NO2 assessment was taken from the outcome of PM assessment for worst case
assessment. Roughness option is considered as “sub urban roughness”. Link type as at grade
and link height as zero. The mixing zone width considered is 7m (pave surface) +6 m (3m on
either side). Few inputs vary based on the road stretch specific conditions. The input
parameters considered for all the roads are as given in Table IV-23.

Table IV-23: Input parameters

Project | Altitude Weighted Emission factor (g/mile)*’ Peak hourly
roads (msl) Year co PM NOX traffic
MDR 2020 3.02 0.38 2.80 500
1(,:\”/'5&’;’ 180 2030 2.97 0.36 2.67 784
MDR 2020 2.49 0.17 1.52 154
23,3\[/)\/) 180 2030 2.49 0.17 142 238
MDR 2020 2.34 0.11 1.00 795
(sgx\; 120 2030 2.23 0.10 0.94 1205
MDR 2020 2.34 0.11 1.0 196
81C 120
(HA) 2030 2.23 0.10 0.94 296
MDR 2.74 at km16.00 0.18 1.49 259
66E 100 2020 2.66 at km 3.00 0.19 1.35 227
(HK) 2.91 atkm 1.00 0.26 1.87 203
2030 2.7 atkm16.00 0.17 1.41 378

25*Horaginamani et al., 2012, Air Pollution Tolerance of Selected Plant Species Considered for Urban Green Belt
Development in Trichy, World Journal of Environmental Biosciences,Volume 1, Issue 1: 51-54

*Design Report and “Emission Factor development for Indian Vehicles”, ARAI, Pune
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Project | Altitude Weighted Emission factor (glmile)“ Peak hourly
roads (msl) Year coO PM NOX traffic
2.63 at km 43.00 0.18 129 332
2.87 at km 81.00 0.25 1.80 299
2.79 of ODR 24 0.23 159 293
2.72 of MDR 25E 0.20 118 336
ODR 24 2020 at km 37
(KN) & 2.92 MDR 25E at 0.25 154 204
MDR 180 km 49.5
e 2.770f ODR 24 0.22 1.55 433
2.70 of MDR 25E
(KB) 2030 I 0.20 1.13 506
2.87 of MDR 25E
Lk 206 0.24 1.45 436
2020 2.56 at km 8.5 0.21 1.33 350
MDR 52 2.69 at km 515 0.24 1.75 284
C (MM) 2030 2.53 atkm 8.5 0.20 1.26 553
2.64 at km 515 0.23 1.67 440
2.23 at km 44 0.16 1.07 242
ZA5DVI\7 160 2020 2.31 at km 55 0.21 1.06 46
AS) 2030 2.26 at km 44 0.15 1.21 382
2.25 at km 55 0.19 113 74

Source- DPR Consultant

388. Result. The predicted CO and NOx concentrations including monitored baseline
concentration level at all locations are well within the National Ambient Air Quality Standards for
the projected years 2020 and 2030 (Table IV-24). Predicted PM level exceeds the NAAQS
limits at 8 locations both in the years 2020 and 2030 which is due to higher baseline
concentration in MDR81C, MDR 66E,ODR 24 (KN) and MDR 25E (KB). High base line
concentration is probably because of poor road condition.
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Table IV-24: Monitored and predicted GLCs for CO, PM and NOx

CO (NAAQS Limit-

PM (NAAQS limit
for PM 10-

NOx (NAAQS limit-
80 pg/m®)

3
2 mg/m’) 100pg/m®)
Project Monitorin
Rojad station ? years g e E % (&) g e E :'(25 o g g :‘?3 % o
o=0 0= 1 o0=0 0 = 1 o=0 O =
=0 d =3 =0 d =35 =0 d =3
ceo | BEQ | 520 |BEQ| S20 |BES
28 | £3°| 28 |23°| 25 (&3
AQ1 2020 1.28 1.29 75.4 76.3 20.8 22.8
ND (MDR 2030 1.28 1.31 75.4 77.5 20.8 19.0
82W) AQ2 2020 1.03 1.04 62.5 63.0 15.8 26.7
2030 1.03 1.06 62.5 64.1 15.8 255
AQ3 2020 1.14 1.17 65.2 69.1 21.5 34.8
2030 1.14 1.22 65.2 76.2 215 61
MB (MDR AQ4 2020 0.98 0.99 64.0 65.5 17.8 22.6
135W) 2030 0.98 1.02 64.0 68.1 17.8 32.0
AQ5 2020 0.9 0.93 51.6 55.0 15.3 26.5
2030 0.9 0.98 51.6 61.1 15.3 48.7
AQS 2020 1.54 1.64 83.8 85.7 24.6 25.8
AB (MDR 2030 1.54 1.69 83.8 89.6 40.2 28.1
58W) AQ7 2020 1.25 1.42 62.5 64.3 224 23.5
2030 1.25 1.47 62.5 68.0 37 25.7
AQ8 2020 1.54 1.57 120 132 40.2 40.2
2030 1.54 1.59 120 133 40.2 40.2
HA (MDR AQO 2020 1.25 1.27 112 123.4 37 46.4
81C) 2030 1.25 1.28 112 1241 37 51.3
AQ10 2020 0.73 0.75 80.6 92.1 33 42 .1
2030 0.73 0.76 80.6 92.8 33 46.8
AQ11 2020 1.16 1.16 105.5 105.8 37.2 39.2
2030 1.16 1.18 105.5 106.6 37.2 434
AQ12 2020 1.0 1.00 131 131.3 37 38.6
2030 1.0 1.02 131 131.9 37 42.0
HK (MDR AQ13 2020 1.0 1.01 98 98.4 37 39.2
66E) 2030 1.0 1.02 98 99.2 37 43.9
AQ14 2020 1.5 1.51 110 110.5 39 417
2030 1.5 1.52 110 111.5 39 47.6
AQ15 2020 1.0 1.01 105 105.3 39.4 414
2030 1.0 1.02 105 105.9 394 45.8
AQ16 2020 1.30 1.31 120 120.4 40.2 42.6
2030 1.30 1.32 120 121.3 40.2 47.9
ODR 24 AQ17 2020 1.30 1.31 120 120.4 38 39.9
(KN) & 2030 1.30 1.32 120 121.3 38 44 1
MDR 25E AQ18 2020 0.8 0.81 94.3 94.6 34.9 36.4
(KB) 2030 0.8 0.82 94.3 95.2 34.9 39.2
AQ19 2020 1.1 1.11 96 96.4 39.4 414
2030 1.1 1.12 96 121.2 39.4 44.2
AQ 20 2020 0.7 0.76 80.8 81.6 18.1 224
MM 2030 0.75 0.78 80.8 83 18.1 29.6
(MDR- AQ 21 2020 0.78 0.79 80.3 80.8 18.3 21.1
52C) 2030 0.78 0.81 80.3 81.7 18.3 25.6
AQ 22 2020 0.83 0.84 81 81.8 18.4 224
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CO (NAAQS Limit- PM (NAAQS limit NOx (NAAQS3 limit-
o°m /ms) for PM 10- 80 p,g/m )
9 100pug/m®)
Project | Monitoring S 5 > o S > o 5 >
Road station years g £ ol €80 g g o | £€80 g £ o |€F9
293 | S3@ 291 | S3@ 252 (S35
cS20 | BE S®0 | BE cSe0 |BE,
s < a3 s a3 = a3
2030 0.83 0.86 81 83.1 18.4 29.2
AQ 23 2020 0.79 0.80 76.5 77.2 19.6 23.5
2030 0.79 0.82 76.5 78.3 19.6 301
AQ 24 2020 0.81 0.82 791 79.7 18.1 21.5
AS 2030 0.81 0.85 791 81.2 18.1 30.4
2020 0.84 0.85 81.1 81.4 18.6 20.6
(QASevR)- AQ25 2030 0.84 0.86 81.1 82.3 18.6 25.8
AQ 26 2020 0.83 0.83 79.9 80.2 20.3 21.5
2030 0.83 0.84 79.9 80.7 20.3 24.3
Source- CALINE OUTPUT (DPR Consultant)
d. Mitigation during Operation
389. The mitigation measures to be taken during operation are as follows:
° Slopes or open areas from where vegetation has been cleared during
construction shall be re-vegetated to control dust.
. Improvement in pavement condition will also reduce the dust emission in future
years.
° Monitoring of air quality shall be done as suggested in the monitoring plan.

Free and uninterrupted flow of vehicle due to pavement improvement, widening,
segregation of vehicular and pedestrian traffic by provision of footpaths along
settlements shall lead to lesser emission of vehicular pollutants.

. The actual concentration is likely to be lesser than that predicted due to
encouraged use of cleaner fuel and clean technologies in future for instance use
of Bharat stage V is proposed for the entire country in near future.

8. Noise Environment
a. Impact during construction

390. The magnitude of impact during the construction phase will depend upon the types of
the equipment used, the construction methods employed and the scheduling of the work.
Impacts can be estimated, however, based on the types of construction work anticipated, the
types of equipment required and their associated range of noise levels. The construction
activities will include the excavation for foundations and grading of the sites and the construction
of structures and facilities.

391. Increase in traffic due to construction activities may lead to increase in the noise levels.
Due to operation of the construction equipment, there will be a rise in noise level, though
temporary in nature. Vibration may be caused due to increase temporarily because of the
operations of jackhammers, vibrating rollers etc.

392. There will be some impacts on people residing along the project corridor. Impacts on
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different receptors will also vary considerably during the construction stage and these impacts
will be localized and limited to stretches where construction work will be under progress, near
equipment / vehicle yard, plant sites. The machineries and equipments used in construction
during their operation may cause significant changes in the noise level. Proper scheduling of
operation of such machineries during the construction phase may to a great extent attenuate the
noise level leading to lessening of the discomfort level of the affected communities. The
expected noise levels from construction activities are given in Table 1V-25.

Table IV-25: Noise levels generated from different construction sources

Clearing Structure Construction
Bulldozer 80 Crane 75-77
Front end loader 72-84 Welding generator 71-82
Jack hammer 81-98 Concrete mixer 74-88
Crane with ball 75-87 Concrete pump 81-84
Concrete vibrator 76
Excavation & Earth Moving Air compressor 74-87
Bulldozer 80 Pneumatic tools 81-98
Backhoe 72-93 Bulldozer 80
Front end loader 72-84 Cement and dump trucks 83-94
Dump truck 83-94 Front end loader 72-84
Jack hammer 81-98 Dump truck 83-94
Scraper 80-93 Paver 86-88
Grading and Compacting Landscaping and Clean-Up
Grader 80-93 Bulldozer 80
Roller 73-75 Backhoe 72-93
Truck 83-94
Paving Front end loader 72-84
Paver 86-88 Dump truck 83-94
Truck 83-94 Paver 86-88
Tamper 74-77 Dump truck 83-94

Source: Environment Protection Agency

393. Resultant Noise Level. The combined effect of above sources can be determined as
per the following equation:

Logotay = 10 log(10tP19) 402110 4 q(te3100y ) R (2)

Where: Ly, L2 and Lz are noise pressure level at a point due to different sources in dB(A).

394. The resultant maximum noise level for the above sources as calculated using equation
(2) is 100.5 dB(A).

395. For an approximate estimation of dispersion of noise in the ambient air from the source
point, a standard mathematical equation (3) for sound wave propagation is used. The sound
pressure level generated by noise sources decrease with increasing distance from the source
as given in Fig. 110. Assuming no barrier the noise level tends to reach 90 dB(A) (Permissible
limit by CPCB for construction zone) at a distance of 10 m from the site.

L2 =L1+ 10 *Log 10 (d1/d2)............ (3)
Where, L,is the sound level at distance d,

L,is the predicted sound level at distance d;
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d,is 1m from source

d, is distance of the boundary wall from road edge

Fig. 110: Noise level dispersion with distance

b. Mitigation during construction

396. Measures to mitigate noise impacts during the construction phase may include the
following provisions:

Barrier protection- Construction machineries shall be operated within movable
acoustic barriers (such as plywood with sound absorbing materials) that can
attenuate the sound pressure level by approximately 10 to 15 dB(A).

Distance- All noisy machineries such as HMP and rock crushers shall also be
located around 1km from any habituated area in the predominant downwind
direction where along with barrier protection the noise level can be reduced to 55
dB(A), permissible limit for residential area.

Source Controls, i.e., requirements that all exhaust system will be maintained in
good working order; properly designed engine enclosures and other noise
reducing techniques will be employed; and regular equipment and vehicles
maintenance will be undertaken. Noise shall be mitigated by using low-noise
equipment and observing good maintenance of machinery.

Site Controls, i.e., requirements that stationary equipment will be placed as far
away from sensitive receptors as possible; disposal sites and haul routes will be
selected in such a way to minimize objectionable noise impacts on locals; and
shielding mechanisms will be employed where possible.

Time and activity constraints- operations will be scheduled to coincide with
periods when people are least likely to be affected. The noisy construction
operations and their duration will be scheduled in such a way to prevent
nighttime activities. To protect construction workers from severe noise impacts,
workers exposed to excessive noise will be given ear plugs, helmets, etc. or their
working hours at noisy location shall be reduced.

Community Awareness- public notification of construction operations shall
incorporate noise considerations. Methods to handle complaints will be specified.
Provision of appropriate signage near sensitive receptors like schools, hospitals,
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etc. will help reduce noise

C. Impact during Operation

397. Noise modelling has been done for representative sections of the project roads using
CoRTN model.

9. CoRTN Model

398. The CoRTN (Calculation of Road Traffic Noise) model was developed by up UK
Department of Transport in 1988. It is a traffic Noise model that can be used to forecast the
noise level from an uninterrupted traffic flow condition. CORTN model software was run by using
traffic forecast data of year 2030.

399. Assumptions. The assumptions are:

. Height of source 0.5 m above carriage level

. Model does not take background noise into account such as trains, aero plane,
industry, daily activities, market activities, etc.

. Model doesn’t consider the ground level absorption of the noise and absorbing
source like tree, wall, etc.

. Metrological conditions are not taken

° During the pre-project scenario (Year 2014/ 2015), average speed was

considered as 40 kmph, whereas after the completion of the project, design
speed of 80 kmph was considered for operation phase.

. Average speed of 40 kmph was considered to predict the distance where noise
level due to traffic level will meet the prescribed standards.

400. Classification of vehicles. In CoORTN model vehicles are classified onto two categories
namely light vehicles and heavy vehicles.

401. Approach, Methodology and Validation. The model has been validated for Indian
Conditions by CSIR Central Road Research Institute & CSIR CRRI has published the validation
in 2008 in a paper titled “Validation of Noise Prediction Model for an Urban Area”. The CoRTN
model has been found to be more accurately predicting results in Indian conditions in
comparison to other noise models. The present model used for the project is derived from the
CSIR CRRI validated and modified model.

402. The outputs of the assessment are presented in Fig. 111 and Appendix 31. The figure
and appendix shows the noise levels that will be generated by traffic at the respective distance
from the centerline of the road without mitigation and with mitigation. The “with mitigation”
column assumes attenuation of noise due to: i) requirement for reduction in speed of traffic from
80km/hour to 20 km/hour in sensitive locations, ii) existing fencing walls around the sensitive
structure compound if any, In accordance with the Federal Highway administration's Traffic
Noise Model (FHWA'’s) there will be a reduction in approximately 6dB of noise when speed is
reduced from 80km/hour to 20 km/hour. Literature*’shows that noise barriers can reduce noise
by 5 to 10 dB. Hence with construction of a noise barrier it has been assumed that there will be
a further reduction in noise by approximately 7 dB (assuming an average reduction in noise of
7dB) in addition to 6dB reduction (from speed reduction ) , hence a total reduction of
approximately 13 dB of noise. Calculations made with this assumption as given in Appendix 31

Zhttp://www.fhwa.dot. gov/environment/noise/noise _barriers/design _construction/keepdown.cfm



http://www.fhwa.dot.gov/environment/noise/noise_barriers/design_construction/keepdown.cfm
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shows that noise barriers will be very effective in lowering noise levels. Infact the noise levels
will remain below baseline levels even with the traffic increase expected in 2030.

403. Projected noise levels. The road wise projected noise levels are as follows:

o Nanau to Dadon- It can be seen that without mitigation measures the noise levels
increase by 5-6dB. The noise level will attain to the standards of residential i.e.
55 dB(A) at a distance of 15.5 m from the road edge and that of silence zone at
20m.

° Hussainganj to Alipur- Without mitigation measures the noise levels increase by
6-7Db (A). The noise level will attain to the standards of residential i.e. 55 dB(A)
at a distance of 13.5 m from the road edge and that of silence zone at 20m.

. Muzaffarnagar to Baraut- Without mitigation measures the noise level is
predicted to increase by 6-7Db (A). Night time is already having a low intensity of
noise. The noise level will attain to the standards of residential i.e. 55 dB(A) at a
distance of 27.5m from the road edge.

. Bulandshahar to Anoopshahar- Without mitigation measures the noise level is
predicted to increase by 6-7dB(A). The noise level will attain to the standards of
residential i.e. 55 dB(A) at a distance of 27.5 m from the road edge.

. Haliyapur to Khurebhar- Without mitigation measures the noise level is predicted
to increase by 6-7dB(A). Night time is already having a low intensity of noise. The
noise level will attain to the standards of residential i.e. 55 dB(A) at a distance of
13.5 m from the road edge. Since there is only 1 dB(A) difference between noise
level modelled at km 16, km 43 and km 81, levels of only one location (highest
amongst three) has been graphed in Fig. 111.

° Kaptanganj to Naurangia - Without mitigation measures the noise level is
predicted to increase by 6-7Db(A). Night time is already having a low intensity of
noise. The noise level will attain to the standards of residential i.e. 55 dB(A) at a
distance of 19.5 m from the road edge. Assessment has been done separately in
3 sections i.e. ODR 24 (KN). KM 37.5 of MDR25 E (KB) and km 49.5 of MDR25E
(KB). Difference between the sections is by 1 & 2 dB(A). Highest noise levels are
observed at km 49.5 and have been graphed in Fig. 111.

. Mohanlalganj to Unnao- Without mitigation measures the noise level is predicted
to increase by 6-7dBA. Night time is already having a low intensity of noise. The
increment noise level will attain to the standards of residential i.e. 55 dB(A) at a
distance of 19.5m from the road edge.

o Aliganj to Soron- Without mitigation measures the noise level is predicted to
increase by 6-7dB(A). The noise level will attain to the standards of residential
i.e. 55 dB(A) at a distance of 17.5m from the road edge.

d. Mitigation during Operation

404. On-road treatment. On road noise attenuating measures like no horn sign posts and
speed limit near sensitive receptor shall be provided to attenuate noise. Plantation along the
road shall be maintained properly.

405. Off-road treatment. Sensitive receptors adjacent to road that is receiving excessive
noise and has no intervening land use are proposed to be provided with off road building
treatments. To reduce noise and vibrations, it is proposed to increase the height of compound
walls to 2m. A masonry wall or hollow concrete blocks wall can be used for noise attenuation. In
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case the wall is of good structural condition light concrete carpeting can be done. In case the
structural condition of wall seems to be poor and cannot bear the load, it shall be reconstructed
with hollow concrete blocks/ masonry wall. In case the receptor already has a boundary wall in
good condition and its height is at least 2 m no barriers have been proposed for them. Also
private clinics have not been considered for protection as exposure time for patients are very
less, it may lead to loss of livelihood and in some cases there are not enough space in front of
the dispensary or private clinic for a barrier. Cross section of the Boundary wall (Noise Barrier)
and detail of sensitive receptors likely to be affected due to noise pollution is presented in
Appendix 32 along with proposed mitigation measure and a summary is given in Table IV-26.

406. The feasibility of extending the existing boundary wall will be checked by the contractor

during construction phase. The locations identified for noise barriers are tentative and will have
to be finalized by the contractor.

Source- CoRTN Output ( DPR Consultant)
Fig. 111: Modelled noise levels along the project roads

Table IV-26: Summary of number of
noise barrier proposed out of total sensitive locations

- Noise barriers proposed
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1 MDR 82W (ND) 24 23 2 12 14 560 15.5
2 MDR 81C (HA) 36 20 2 18 20 882 26.0
3 MDR 135W (MB) | 46 45 2 18 20 1099 69.0
4 MDR 66E (HK) 86 47 4 43 47 2082 25.0 -29.5
5 MDR 58W (BA) 26 14 1 13 14 602 26.0
6 ODR 24 (KN) 11 11 0 11 11 585 34.5

MDR 25E (KB) 40 40 7 33 40 1051 27.5-32

7 MDR 52 C (MM) 41 29 8 10 18 558 29.5- 36.0
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- Noise barriers proposed
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8 MDR 45W (AS) 17 16 0 7 7 220 20 -22
Total 327 245 26 165 191 7639

Source: DPR Consultant
10. Ecological Environment
a. Impact during construction

407. Flora. Nearly 37873 trees are likely to be cut that are present within 10 m of CL or
formation width out of 62988 present within the RoW (Table IV-1) and 78.76 ha of protected
forest is to be diverted for the purpose of widening/ improvement of the project road. Common
species to be cut are shagoon, bakain, semar, sesham, guava, ber, gulmohur, siris neem
bargad, peepal,babul, kadam, mango etc.

408. Some trees and ground vegetation will also be affected during establishment of
construction camps, worker camps, and stockyards for material storage and construction
machinery and equipment camps. There would be loss of vegetation cover (shrubs and herbs)
due to earth cutting, clearing and grubbing etc. Such impacts will be localized, temporary and
reversible.

409. During construction the rate of accumulation of dust on leaves may increase. It affects
the rate of photosynthesis as they receive less light for photosynthesis; this interferes with gas
exchange between the leaf and air, and the reduction of leaf stomatal conductance influences
plant biomass formation and yield i.e. plant growth and development gets affected.

410. Fauna. No impacts anticipated on wildlife as the road stretches are not crossing through
any national park or wildlife sanctuaries. Also there is no Wildlife Sanctuary / National Park
located within 15 km distance from the project road except for Mohanlanganj to Unnao Marg.

411. Nawabganj Bird Sanctuary is located approximately at a distance of 11km from the
Mohanlalganj to Unnao marg road. Fig. 112 shows the location of the sanctuary with respect to
the project road marked on Google earth imagery. The sanctuary is categorized as an Important
Bird and Biodiversity Areas (IBA) by Bird Life International. The bird sanctuary acts as breeding
place for many resident/migratory birds during winter like Surus crane, Intermediate Egret,
Asian open bill stork etc. Sarus crane, a resident species and Greater spotted Eagle clanga, a
migratory species falls under vulnerable category of International Union for Conservation of
Nature and Natural Resources (IUCN). A bird sanctuary has an anthropogenic boundary but
bird’s habitat may spread geographically beyond the boundary. Migratory birds are observed in
the Baknai Badaila Jheel located 25 m RHS of the road from km 46.900 to 47.500 near village
Unchagaon Killa. However, as discussed with Mr. Sanjay Srivastava, Conservator of Forest,
Nawabganj, the site is not an identified site for bird protection.

412. Breeding of avifaunal species normally gets disturbed due to noise. This region falls
under the indirect impact zone of the project road. However, no bird killing has been reported in
this area by local people or the Forest Department.
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413. The edge and the shallow water part of a pond/ marsh is the richest area. The shallow
part means depth of 1 cm of water”®. This area is preferred by most of the aquatic
microorganisms. Siltation during construction may destroy their breeding place.

414. The Stretch of River Ganges has been notified as Ramsar Site from BrijGhat to Narora
Bridge. Nearest point of the Ramsar site from project road is 900m. The Gangetic Dolphins has
been reported near Narora Bridge , whose nearest distance from Project road is 20km .The
Anupsahar-Bulandsahar (MDR 58) road is outside the wetland boundary of Ramsar site and the
nearest point is junction of Aupsahar at km 39.700. Refer to Fig. 96 in Chapter 3 for the map.
No impact is anticipated on the Ramsar site as the intervening land has the big city of
Anoopshahar on it, the bank of river in this stretch is being used for burning and disposing of
dead bodies, taking baths. This stretch of river is shallow and also receiving sewage from the
locality. because of above factors no rich fauna is present in this stretch which has also been
confirmed by the local people and Department of Forest . Only impact could be during the
construction period when the labour may get engaged into fishing activities..

415. Common animals like monkeys, dogs, cattle are observed along the road that may get
affected during construction and cause vehicle —animal conflicts. Two locations along
Bulandshahar and Anoopshahar road (km 23.200 to km 23.400 and km 47 to km 48) where
temples exist, people offer food materials as religious offerings to monkeys and this draws them
in group to the road. This may lead to human-animal or animal-vehicle conflict during
construction.

416. The cumulative impact of extraction from river bed is increase in turbidity due to slope
collapse affecting propagation of fishes and other aquatic life mainly benthic organisms, The
macro-benthic life which remains attached to the river bed material may get dislodged and
carried away downstream by turbulent flow. Mining and dredging activities, poorly planned
stockpiling and uncontrolled dumping of overburden, and chemical/fuel spills from equipments
and machinery involved in dredging may cause reduced water quality for downstream users,
and poisoning of aquatic life. However, the sand quarries identified for the project requirement
have no density and diversity of benthic fauna. No fishing was observed or reported. This is
mainly because all river beds are dry for most part of the year. Moreover, any extraction of river
bed material is regulated by different authorities like State Environmental Impact Assessment
Authority, State Pollution Control Board and State Mining Department with an objective of to
conserve top soil, no impact on aquatic biodiversity, hydrological regime etc. by haphazard and
unscientific mining of minor minerals. Moreover, the project will utilize river bed materials from
existing licensed quarries with all stipulated conditions of above mentioned authorities.

b. Mitigation during construction

417. Flora. The mitigation measures for flora during construction are as follows:

. Only those trees shall be cut that directly impinge the construction work after
prior permission from the forest department under relevant act. For instance, old
peepal trees present just at the edge of RoW on both side of the road near km
52.00 in Talli (Fig.113) along Aliganj Soron shall not be cut. Widening shall be
done meticulously within the available RoW.

. Net Present Value and other statutory payments shall be done to Compensatory
Afforestation Fund Management and Planning Authority (CAMPA)
. Protected forest area shall be diverted prior to start of construction work as per

% Guidance on good practice in the management and creation of small water bodies in Scotland, Department of
Environment Food and Rural Affairs, Scotland
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418.

Fauna.

FCA, 1980

Compensatory afforestation shall be done as per state forest department rule at
the ratio of 1:3 or as per state forest department.

Plantation compensatory afforestation shall be done @ 1:2 at available spaces
along the road. Streem plantation shall be carried out on 1 m either side of the
road with the combination of long medium shrubs in consultation with forest
department.

The plantation will be carried out as per IRC Code SP: 21:2009 “Guidelines for
Landscaping and Tree Plantation”.

Plantation audit shall be done to determine survival rate as per guidelines of
forest department.

The contractor shall be responsible to prevent labours from illegal felling trees or
exploiting the orchards present along the roads. Contractor shall make necessary
arrangement of cooking gas/fuel to the workers.

Regular Sprinkling of water to be carried out to suppress dust generation to avoid
deposition of dust on leaves of Plants

The mitigation measures for fauna during construction are as follows:

Precautionary and Educative sign boards shall be installed at least 100 m before
and after the sites near the temples at km 22.9 and km 47 of Bulandshahar to
Anoopshahar road during construction to aware construction workers and road
users about the Do’s and Don’ts in monkey zone.

Project laborers will be made aware of the relevant provision of the Wildlife
(Protection) Act 1972 and rules made there under to prevent poaching of game
birds and animals.

The contractor will take reasonable precaution to prevent his workmen or any
other persons from hunting / trapping or causing any sort of damage to the
avifaunal or faunal species including fishing in any water body especially the
Gangetic stretch of Ramsar site near Anoopshahar — Bulandshahar road.

Hot mix plant/ construction camp shall not be located within 1000m of the road
stretch from km 46.900 to 47.500 near village Unchagaon Killa especially during
winters (November to February). Also construction activities shall not be carried
out during night time. A guard shall be appointed by the contractor to ensure that
avifaunal species are not disturbed due to any kind of construction activities and
prevent hunting or fishing by labours. Silt fencing shall be done along the water
bodies near the road in this zone if required. Precautionary & informatory sign
boards shall also be displayed.

Silt fencing shall be provided to other stagnant water bodies as has been detailed
out under the heading of Water Environment in this chapter earlier.

During construction, if any wild animal is found by chance, near the construction
site or workers camp the contractor will immediately inform to nearest forest
office (range office or divisional office) or wildlife department and will take
appropriate steps/ measures in consultation with the forest/wildlife officials.
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Fig.112: Location of Nawabganj Bird
Sanctuary along Mohanlalganj to Unnao road

Fig. 113: Peepal tree on both side of
road at km 52 in Talli village along Aliganj to Soron

C. Impact during Operation

419. Flora. There will be a beneficial impact during this stage. Approximately 114741 (@1:3)
trees of different species will be planted as part of compensatory afforestation. Additional
plantation shall also be done along the road side at the ratio of 1:2 based on availability of
space. Impact shall be long term and positive.

420. Fauna. Buffalos and cows are observed to be tied in areas designated as cattle sheds
(often no shed is present physically) immediately adjacent to the paved surface of road or within
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RoW. This practice shall be discouraged as it makes the animals prone to accidents.

421. The two locations along Bulandshahar and Anoopshahar road (km 23.200 to km 23.400
and km 47 to km 48) where temples exist, people offer food materials as religious offerings to
monkeys and this draws them in group to the road (Fig. 114). This practice has made the
locations accident prone and risky for the monkeys as well.

422. Migratory birds observed near Mohanlalganj to Unnao from km 46.900 to 47.500 near
village Unchagaon Killa may get impacted due to glare during night

Anoopshahar

d. Mitigation during Operation

423. Flora. Plantation audit shall be done to determine the survival rates of trees during
operation to ensure their proper growth as per guidelines of Forest Department.

424. Fauna. The mitigation measures for fauna during operation are as follows:

. Villagers shall be discouraged to keep their cattles at road side through
consultation and putting up sign boards along the road in villages.
. To avoid glare during night along Mohanlalganj to Unnao road, road side tree

plantation shall be done (based on availability of PWD land) with minimum two
rows of plantation i.e. small and medium with thick foliage so that vehicle lights
get obstructed. High voltage light shall also not be installed along this particular
stretch of the road.

. Precautionary and Educative sign boards shall be installed at least 100 m before
and after the sites near the temples at km 22.9 and km 47 of Bulandshahar to
Anoopshahar road to discourage people from offering food to monkeys at road
side. Precautionary board shall be display warning signs and educative board
shall display the Dos and Don’ts for the road users. Samples of display that shall
be written on the sign boards are as given in Fig. 115 to 117.

. Rumble strips shall be provided on either side of road and center of road at km
22.9 and km 47 of Bulandshahar to Anoopshahar to reduce the speed of vehicles
so that monkey- vehicle conflict can be avoided.
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Fig. 115: Sample of Fig. 116: Sample of Educative Board
Precautionary Board

Fig. 117: Sample of Educative Board
11. Socio- Economic & Cultural Environment

a. Impact during construction

425. 7103 persons and 809 households are likely to be impacted because of widening/
improvement of the project roads.205 community property resources are likely to be affected
including 112 religious properties and 76 government properties. Total 741 private properties
including residential and commercial structures are likely to be affected due to widening of the
project roads. Out of it 58 structures are likely to be severely affected and physically
displaced.683 structures are likely to get partially affected but will not be displaced. 45 hot spots
have been identified based on criteria like congested settlement, loss of livelihood of
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economically weaker section, religious place of high importance for local people, loss of too
many structures etc. (Refer Table IV-27).

Table IV-27: Affected persons and Households and Impacted Structures

MDR MDR MDR MDR MDR ODR MDR MDR MDR
82w 81C 135W 66E 58wW 24 25E 52C 45W Total
(ND) (HA) (MB) (HK) (BA) (KN) (KB) (MM) (AS)
Affected persons and households
APs 1337 727 213 1182 0 204 714 223 2503 7103
PAHs 177 130 32 170 0 30 75 33 162 809
Common Property resource
Other
community 32 10 89 0 0 18 26 15 15 205
Properties
Religious 2 4 3 85 0 2 5 6 5 112
properties
Governmen | 47 3 1 0 3 1 1 18 76
t properties
Total 36 61 95 86 0 23 32 22 38 393
Number of Private properties and severity of impact
Physical 15 3 40
Displaceme 0 (>34% 0 0 0 0 0 (>20 o 58
0 (>20%)
nt ) %)
Partial/
moderate 148 105 32 20
. < <330 <00 156 30 65 < 127
crscame | S | o | O o | @ | G o |02
nt)
Total 148 | 120 32 156 0 30 65 23 167 741
number
Hot spots
Number of
locations 4 6 5 8 1 2 5 7 7 45
identified
Source: SIA& RP
b. Mitigation during construction

426. To save the structures in the identified hotspots various options have been suggested as
given in Table IV-28. Out of 45 locations, 26 locations are being saved by restricting widening
within the RoW. In 12 locations widening is suggested to be restricted within 10 to 12 m to
minimize the impacts on structures and livelihood. Eccentric widening has been suggested in 5
locations to avoid displacement of structures of religious importance. At one location a temple is
suggested to be relocated within the village.

427. Compensation for loss of livelihood and structures shall be provided as per government
provisions and ADB policy i.e. The Right to Fair Compensation and Transparence in Land
Acquisition, Rehabilitation and Resettlement Act, 2013, Direct Land Purchase Policy, 2015 by
Government of U.P and ADB's Safeguard Policy Statement (2009).

428. Details of socio economic profile, impact, compensation, resettlement assistance and
entitlement matrix are given in the Resettlement Plan prepared separately.
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Table IV-28: Location identified as critical areas & Mitigation Measures

Suggested Mitigation

Sl. No. Village Name Reasons for being Hot spot M
easures
Nanau toDadon
1 Tikta 70 years old Mosque and Madrassa, Widening within available RowW
(Km.14.900) where more than 1000 people use to
gather to offer their pray daily.
2 Chharra (Km. Nearly 111 residential, commercial and Widening within available RoW
20.500) other structures are located along the (9-10 m).
road that shall be partially affected up to
12 meters
3 Dadau (Km. 48 commercial and residential structures Widening up to 12 m is
28.500) will be partially affected if widened upto 14 | recommended that would affect
m only 33 structures
4 Adarsh Nagar Nearly 12 residential and commercial Widening within available RoW
(Km. 29.500) structures will get affected is widened (9-10 m).

upto 12 meters

Muzaffarnagar to Baraut

5 Tawli 50 years old Mosque, where more than RHS Eccentric widening to save
(Km.10.000) 1000 people gather daily for prayer the mosque

6 Shadabbar (Km. 17 structures will be partially affected, if Improvement within 12 meters
24.500) widening up to 14 mtrs that will save 5 structures

7 Bharal (Km. significant Impact on 10 structures, if Improvement within a 12 meters
41.070) widened upto 14m that will save 9 structure

8 Kanhar (Km. 22 residential and commercial structures Widening within 10 m that will
45.000) will get affected if widened upto 12 m help to save all the structures

9 Baraut (Km. significant Impact on 50 structures if Improvement within a 12 meters
59.320) widened upto 14m that will save 48 structures

Bulandshahar to Anoopsha

har

10 Anibash Nagar Famous for its 50 years old Temple, RHS Eccentric widening to save
(Km.35.820) where hundreds of people gathered daily the temple

Haliyapur to Khurebhar

11 Dhanpatganj 10 structures will be affected in case of Widening within 12 m
widening of the road upto 14 meters

12 Kurebhar (Km. 17 structures will be affected if widened Widening within 12 m that will

34.800) upto 14m save 14 structures

13 Bhajana There are two temples (one of left side Widening within 12 m to save
and one on right side) which could be both the temples.
affected in case of widening of the road
up 14 meters.

14 Haliyapur Temple at 5 meter from the center. Widening within available RowW

to save the Temple.

15 Birsinghpur Nearly 33 residential, commercial and Widening within available RoW.
other structures will be affected if widened | This will help in avoiding all the
upto 14 m structures

16 Gosaisinghpur 24 private, community and governme nt Widening of the project road
structures will be partially affected if within RowW
widened up to 14 meters

17 Dostpur 45 structures will be affected if widened Widening of the project road
upto 14 m within RoW

18 Bibigan;j More than 30 structures will be affected if | Widening within 12 m

widened upto 14 meters

Hussainganj to Alipur

19 Chhivlaha

145 structures will be affected if widened

(Km.16.000 —

upto 14 m

Widening within 12 m
This will save 82 structures.
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Suggested Mitigation

Sl. No. Village Name Reasons for being Hot spot M
easures
17.000)
20 Ahinda(Km.14.00 | 12 structures will be affected if widened Widening within 12 m
0 to 15.500) upto 14 m It will save 11 structure
21 Paliya 49 structures will be affected if widened Widening within 12 m. It will
Bujurg(Km. upto 14 m save 43 structures
18.000 to 19.000)
22 Kashranwa 8 structures will be affected if widened Widening within available ROW
Mod(Km. 20.000 | upto 12 m and 49 if widened upto 14 m (12-14m) to minimise the impact.
to 21.000)
23 Hanthgaon(Km. 115 structures will be affected if widened Widening within 12 m.It will save
24.500 to 27.500) | upto 14 m 95 structures
24 Prem Nagar (Km | 21 structures will be affected if widened Widening within 12 m. It will
41.000 to 42.000) | upto 14 m save 19 structures
Kaptanganj-Hata-Gouribazar Road
25. Kaptangan; Nearly 6 residential, commercial and other | Widening within available ROW
(Km.0.000) community structures are likely to be (9-10 m). This will help in saving
partially affected is widening is done up to | all the structures and livelihood.
12 meters. All may lose livelihood
26 Sudama Chowk Old temple with banayan tree at 4.6m Widening within available RowW
(Km. 17.480) from CL and a pond situated on either to save the old temple, banyan
side of the road. tree .
27 Chhapuli (Km. Nearly 29 residential, commercial and Widening within available ROW
54.500) other structures are likely to be affected (9-10 m).
upto 12 m
28 Balua (Km. This village is known for its two small Widening within available RoW
28.250) temples which are situated just 5.50 and and not disturb the temples
5.90 meters away from the Centreline of
the road and likely to be impacted
29 Laxmipur (Km. Famous Hanuman temple with boundary Widening within available RowW
53.300) wall within 4.00 meters away from the and not disturb the temple
Centreline of the road.
Kaptanganj-Naurangia Road
30 Mishrouli (Km. Famous Durga Temple situated very LHS Eccentric widening as
3.500) close to road PWD’s vacant land is available
to save the temple
31 Charigarwa 10 residential structures are located Widening within 12 m to save 3
(Km.16.500) along the road that shall be affected upto structures
14 m
Mohanlalganj to Unnao
32 Mohanlalganj 13 structures will be affected if widened Widening within available ROW
(Km.0.000) upto 12 m (9-10 m).
33 Dhanwara (Km. Old bade baba temple along with a 100 RHS Eccentric widening. PWD’s
4.200) years of big peepal tree. Will get affected vacant land is available to save
if widened upto 12m. the temple.
34 Sishendi (Km. A small temple will get affected if widened | RHS eccentric widening. PWD’s
9.300) upto 12m vacant land is available to save
the Temple.
35 Jabrella 8 structures including a small temple will Widening within available ROW
(Km. 13.000) be partially affected if widened up to 14m (9-10 m).
36 Bhawaniganj 9 commercial, residential and a religious Temple will be relocated within
(Km. 24.000) structures will be partially affected if the village

widened up to 14m
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Suggested Mitigation

Sl. No. Village Name Reasons for being Hot spot M
easures
37 Sagouli Famous temple and Madrassa at 4.5 m Widening within available ROW
(Km.26.500) from CL, where more than 1000 people (9-10 m) to save the temple and
use to gather to offer their pray daily. madrasa .
38 Maurwan (Km. 10 structures will be affected if widened Widening within 12 m to save 8
31.500) up to 14m structures.
Aliganj to Soron
39 Patiyali Patiyali town is located very close to the Widening within available ROW
(Km.27.000) road. 94 structures will get affected if (9-10 m) to avoid all the
widened upto 14 m. 50 structures falls structures & loss of livelihood
within 12 m.
40 Gunj Dundwara 260 structures will be fully and 130 Widening within available width
(Km. 34.000) partially affected if widened upto 14 m. 4 to avoid all the structures and
mosques and 11 other CPRs will also get | the mosques
affected.
41 Gadkha 16 structures will be fully and 44 partially Widening upto 12m to save 5
(Km. 38.000) affected if widened upto 14 m structures
42 Sahawar 125 structures will be fully and 88 partially | Widening within available width
(Km. 46.000) affected if widened upto 14 m. 5 big to avoid all the structures
mosques and 2 temples are getting
severely affected
43 Tali 3 temples and 3 government structures Left side eccentric widening
(Km. 52.000) and very old peepal tree within 12m
44 Yakutganj 30 structures will be fully and 29 partially Widening upto 12 m to save 16
(Km.54.500) affected if widened upto 14 m structures
45 Soron 3 structures will be fully and 14 partially Widening upto 12m only to
(Km 61.00) affected if widened upto 12 m minimise the loss of structure
and livelihood

Source: SIA & RP

12. Cumulative & Induced impact

429. According to the ADB Environment Safeguards Sourcebook cumulative impact is
described as: “The combination of multiple impacts from existing projects, the proposed project,
and anticipated future projects that may result in significant adverse and/or beneficial impacts
that cannot be expected in the case of a stand-alone project.” The sourcebook also describes
induced impacts as: “Adverse and/or beneficial impacts on areas and communities from
unintended but predictable developments caused by a project, which may occur at later or at a
different location.

a. Cumulative impact
430. Cumulative impacts of road transport include:
. deterioration of air quality by introducing new sources from generated and
diverted traffic due to road improvement
. land conversion along the road alignment without the concomitant land use
controls will attract ribbon settlement
. increase in speed and road users exacerbate road crashes
431. Combustion related emissions, which is already coming from brick kilns and jaggery

making factories situated along the project roads will increase due to the project from the
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increase in ftraffic. Although emission from the project is not expected to breach applicable
national standards except for ODR 24 and MDR 25 E, cumulating Particulate Matter, sulphur dioxide,
nitrogen dioxide, and carbon dioxide from other source could in the future deteriorate ambient air quality.

432. Controlling the emissions from brick kilns and jaggery factories are not in the scope of
this project. However, it is suggested that the construction camps/ hot mix plants/ crusher shall
be located away from such existing pollution sources, as far as possible so that the immediate
cumulative impact can be avoided.

433. Improved access ushered by the project will make the areas immediately along the
alignment more attractive for settlement. This will result to land conversion into built-up area and
in turn create a multitude of impacts from increased risk to community safety, wildlife-transport
conflict, and even congestion.

b. Induced impact

434. Economic activities supporting transport like fuel stations, automotive repair shops,
lodging, and restaurants are expected to increase with increase of traffic and induced
development in the project area. Increase in agro-industrial activities are also expected to take
advantage of improved access to urban centers where there are higher demand and better
prices for agricultural products. The improved road will provide better connectivity and result in
(i) Reduction in travel time (ii) better mode and frequency of transport (iii) access to good quality
health care facilities, educational and other infrastructural facilities iv) better investment climate
for industries creating more employment opportunities to local people

435. Adversely it will also have a slow but significant effect of resource exploitation. Easy
accessibility of the area will increase the population of the region. This means more and more
exploitation of the natural resources like ground water, fuel, etc.

13. Labour health & safety

The contractor shall follow World Bank’s Environment, Health and safety policy (EHS) for
ensuring proper living facilities, sanitation, water supply, safety, health of the labours in
construction and labours camp. The contractor shall prepare and Health and Safety
managementplan (as part of CEMP) prior to start of construction detailing on minimization
measures for health and safety risks in accordance with the national legislations and WB’s EHS
policy. Guidelines for labour and construction camp shall include but not limited to the following

a. Site selection for labour camp

436. Following measures shall be followed by the contractor:

o The living accommodation and ancillary facilities for labour shall be erected and
maintained to standards and scales approved by the resident engineer.
. All sites used for camps must be adequately drained. They must not be subject

to periodic flooding, nor located within 200 feet of swamps, pools, sink holes or
other surface collections of water unless such water surface can be subjected to
mosquito control measures.

. The camps must be located such that the drainage from and through the camps
will not endanger any domestic or public water supply.
. All sites must be graded, ditched and rendered free from depressions such that

water may get stagnant and become a nuisance.
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Water supply

437. Following measures related to water supply shall be followed:

C.

An adequate and convenient water supply, approved by the appropriate health
authority, must be provided in each camp for drinking, cooking, bathing and
laundry purposes.

The drinking water system must be monitored in accordance with the water
quality parameters as prescribed by the State Pollution Control Board. The water
supply system used for cooking purposes that is drained seasonally must be
cleaned, flushed, and disinfected prior to use. Furthermore, a water sample of
satisfactory bacteriologic quality, i.e. a sample showing not more than one
coliform bacteria per 100 ml sample must be obtained before being placed into
service.

At all construction camps and other workplace, good and sufficient water supply
shall be maintained to eliminate chances of waterborne/water-related/water-
based diseases to ensure the health and hygiene of the workers.

Solid/ liquid Waste

438. 562.5 kg/ day municipal solid waste and 77 KLD sewage is likely to be generated from
the labour camps. Road wise breakup of waste is given in Table I1V-29.

Packaged sewage treatment plants (PSTP)/ septic tank connected to soak pits
shall be set up for managing sewage or liquid waste.

Organic solid waste generated from kitchen shall be composted at site itself.

The manure can be either supplied to farmers or used on embankments for
turfing.

Inorganic or inert waste shall be supplied to the authorized vendors / recyclers.

Table IV-29: Solid and liquid waste likely to be generated from labour camps

Sewage (KLD) Solid waste (kg/day)

MDR 82W (ND) 7.2 50

MDR 81C (HA) 9 62.5
MDR 135W (MB) 9 62.5
MDR 66E (HK) 16.2 112.5
MDR 58W (BA) 7.2 50

ODR24 (KN) & MDR 25E (KB) 10.8 100

MDR 52 C (MM) 9 62.5
MDR 45W (AS) 9 62.5
Total 77 562.5

Source: PPTA Consultant

d.

Toilet Facilities and Hygiene

439. The following measures shall be taken:

There shall be adequate supply of water, close to latrines and urinals.

Toilet facilities adequate for the capacity of the camp must be provided. Each
toilet room must be located so as to be accessible, without any individual passing
through any sleeping room.

A toilet room must be located within 200 feet of the door of each sleeping room.
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e.

No toilet may be closer than 100 feet to any sleeping room, lunch area or kitchen.
Where the toilet rooms are shared, such as in multifamily shelters and in barrack
type facilities, separate toilet rooms must be provided for each male and female
workers. These rooms must be distinctly marked “for men” and “for women” by
signs printed in English and in the native language of the persons occupying the
camp, or marked with easily understood pictures or symbols. If the facilities for
each sex are in the same building, they must be separated by solid walls or
partitions extending from the floor to the roof or ceiling.

Urinals must be provided on the basis of one unit or 2 linear feet of urinal trough
for each 25 men. The floor from the wall and for a distance not less than 15
inches measured from the outward edge of the urinals must be constructed of
materials impervious to moisture. Where water under pressure is available,
urinals must be provided with an adequate water flush. Urinals troughs in privies
must drain freely into the pit or vault, and the construction of this drain must be
such as to exclude flies and rodents from the pit.

The sewage system for the camp must be designed, built and operated to the
satisfaction of the concerned local State Govt. Department so that no health
hazard occurs and no pollution to the air, ground or adjacent watercourse takes
place. Compliance with the relevant legislation must be strictly adhered to.
Garbage bins must be provided in the camps and regularly emptied and the
garbage disposed off in a hygienic manner to the satisfaction of relevant norms.
A packaged sewage treatment plant would be preferred as it is easy to install and
dismantle and takes care of the sewage by treating it within the system. The
treated water can further be used for washing and flushing.

Sprays shall be used to prevent breeding of mosquitos and thus prevent incident
of malaria or dengue.

On completion of the works, all such temporary structures shall be cleared away,
all rubbish removed, trenches filled in and effectively sealed off and the outline
site left clean and tidy, at the Contractor's expense, to the entire satisfaction of
the engineer.

Labour safety & first aid

440. The following measures related to safety and first aid shall be taken:

Adequate precautions will be taken to prevent danger from electrical equipment.
No material or any of the sites will be so stacked or placed as to cause danger or
inconvenience to any person or the public. All necessary fencing and lights will
be provided to protect the public.

All workers employed on mixing asphaltic material, cement, lime mortars,
concrete etc, will be provided with protective footwear and protective goggles and
other Personal Protective Equipments. Workers, who are engaged in welding
works, would be provided with welder’s protective eye-shields. The use of any
toxic chemical, if any will be strictly in accordance with the manufacturer’s
instructions. The Supervision consultant will be given at least 6 working days’
notice of the proposed use of any toxic chemical.

Injuries might occur during the construction period. It is therefore pertinent to
provide first aid facilities for all the construction workers. At construction camps
and at all workplaces first aid equipment and nursing staff must be provided.
Since many of the workplaces may be far away from regular hospitals, an indoor
health unit having one bed facility every 250 workers needs to be provided.
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Adequate transport facilities for moving the injured persons to the nearest
hospital must also be provided in ready to move condition.

The first-aid units should apart from an adequate supply of sterilized dressing
material should contain other necessary appliances as per the factory rules of
Uttar Pradesh.

The employer should ensure that qualified first-aid can be provided at all times.
Appropriately equipped first-aid stations should be easily accessible throughout
the place of work - Eye-wash stations and/or emergency showers should be
provided close to all workstations where immediate flushing with water is the
recommended first-aid response - Where the scale of work or the type of activity
being carried out so requires, dedicated and appropriately equipped firstaid
room(s) should be provided. First aid stations and rooms should be equipped
with gloves, gowns, and masks for protection against direct contact with blood
and other body fluids - Remote sites should have written emergency procedures
in place for dealing with cases of trauma or serious illness up to the point at
which patient care can be transferred to an appropriate medical facility.

The PPE shall be provided to the Labors in accordance with National Guidelines
and World Bank EHS Guidelines.

Personal Protective Equipment (PPE) provides additional protection to workers
exposed to workplace hazards in conjunction with other facility controls and
safety systems. PPE is considered to be a last resort that is above and beyond
the other facility controls and provides the worker with an extra level of personal
protection. Table IV 30 presents general examples of occupational hazards and
types of PPE available for different purposes. Recommended measures for use
of PPE in the workplace include: - Active use of PPE if alternative technologies,
work plans or procedures cannot eliminate, or sufficiently reduce, a hazard or
exposure - ldentification and provision of appropriate PPE that offers adequate
protection to the worker, co-workers, and occasional visitors, without incurring
unnecessary inconvenience to the individual - Proper maintenance of PPE,
including cleaning when dirty and replacement when damaged or worn out.
Proper use of PPE should be part of the recurrent training programs for
employees.

Table IV 30 Summary of Recommended Personal Protective Equipment According to

Hazard

Objective

Workplace Hazards Suggested PPE

Eye and face | Flying particles, molten metal, | Safety Glasses with side-shields,

protection

liquid chemicals, gases or vapors, | protective shades, etc.
light radiation.

Head protection Falling objects, inadequate height | Plastic Helmets with top and side

clearance, and overhead power | impact protection.

cords.
Hearing Noise, ultra — sound. Hearing protectors (ear plugs or ear
protection muffs).
Foot protection Falling or rolling objects, pointed | Safety shoes and boots for protection
objects, Corrosive or hot liquids. against moving & falling objects,

liquids and chemicals.

Hand protection Hazardous materials, cuts or | Gloves made of rubber or synthetic

lacerations, vibrations, extreme | materials (Neoprene), leather, steel,
temperatures. insulating materials, etc.
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Objective Workplace Hazards Suggested PPE
Respiratory Dust, fogs, fumes, mists, gases, | Facemasks with appropriate filters for
protection smokes, vapors. dust removal and air purification

(chemicals, mists, vapors and
gases). Single or multi — gas
personal monitors, if available.
Oxygen deficiency Portable or supplied air (fixed lines).
On — site rescue equipment.
Body / leg | Extreme temperatures, hazardous | Insulating clothing, body suits, aprons
protection materials, biological agents, cutting | etc. of appropriate materials.
and laceration.
14. Road safety
a. Safety during construction
441. Traffic management shall be done as per IRC:SP 55-2014 (Guidelines for Safety in

Construction Zones).

b.

Temporary traffic diversion shall be planned by the contractor and approved by
the ‘Engineer’.

The traffic control plans shall contain details of diversions; traffic safety
arrangements during construction; safety measures for night time ftraffic and
precautions for transportation of hazardous materials. Traffic control plans shall
be prepared in line with requirements of IRC’s SP 55 document’.

The Contractor will ensure that the diversion/detour is always maintained in
running condition, particularly during the monsoon to avoid disruption to traffic
flow.

On stretches where it is not possible to pass the traffic on the part width of
existing carriageway, temporary paved diversions will be constructed.

Restriction of construction activity to only one side of the existing road.

The contractor shall inform local community of changes to traffic routes, and
pedestrian access arrangements with assistance from “Engineer”.

Use of adequate signages to ensure traffic management and safety. Conduct of
regular safety audition safety measures.

Temporary diversion (including scheme of temporary and acquisition) will be
constructed with the approval of the CSC. Special consideration will be given in
the preparation of the traffic control plan to the safety of pedestrians and workers
at night.

Temporary access and diversions shall have proper drainage facilities.

Access to the schools, temples and other public places must be maintained when
construction takes place near them.

Fencing shall be provided along construction site wherever cattle movement is
expected.

Safety during operation

442. Past accident data of UP, engineering studies and consultations suggest that road

accident are

generally caused by drivers exceeding the speed limits (over speeding);

overloading; careless overtaking; reckless driving habits; unregulated movements of non-
motorized vehicles; Lack of traffic safety education; and poor enforcement of traffic laws and
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poor road condition (Fig. 118 & Fig. 119).

Fig. 118: Accident took place during site Fig. 119: poor road condition from
visit at Km 11.100 near village Bela along  km 9 to km 11 along Hussainganj to Alipur
Hussainganj to Alipur Marg Marg

443. Some of the deficient engineering design causes accidents are geometric deficiency,
Deficient junction design, Narrow bridges in comparison to road width, Poor visibility during
night in highly encroached and congested settlement portions, Lack of signals, hoardings and
other precautionary measures, Slow moving vehicle without any lights etc.

444. Safety through People’s participation. Above-mentioned causes of the accident are
the major concerns of the present day road traffic management system. Changing community
behaviour will be the main agenda of road safety campaigns which should be undertaken with
close participation of the communities living along the corridors. The target groups for road
safety education and awareness campaign will be school children, school teachers, senior
citizens, roadside dwellers, shop-keepers, drivers of motorized and non-motorized vehicles,
local knowledgeable persons, CBOs, NGOs, etc. These target groups will be exposed to road
safety education and awareness program. Road safety awareness campaigns for road residents
will be conducted by the RP implementing NGO/Consultant. This may involve:

programs planned for raising Awareness of the Masses
Dissemination of road safety instructions in public places
Distribution of leaflets and posters

Public marches along the proposed road

Distribution of booklets and bookmarks among school children
Organizing workshops on road safety

Advocacy with media representatives about road safety

445. Safety through design parameters. Delineators and object markers are provided as
per provisions of IRC: 79-1989. They are basically driving aids and not substitutes for warning
signs, road markings or barriers.

446. Road markings perform the important function of guiding and controlling traffic on a
highway. The location and type of marking lines, material and color has been proposed in
accordance with IRC: 35-1997,“Code of Practice for Road Markings”

447. Cautionary, mandatory and informatory signs have been provided depending on the
situation and function they perform in accordance with the IRC: 67-2012 guidelines for Road
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Signs.

448. Kilometre stones are proposed in accordance with IRC: 8-1980 guidelines. Kilometre
stones are located on the left-hand side of the road as one proceeds from the station from which
the Kilometre count starts. Kilometre stones shall be fixed at right angles to the centre line of the
carriageway. 200m stones and boundary stones conform to IRC: 26-1967 and IRC: 25-1967.
200m stones are located on the same side of the road as the kilometre stones

449. Metal Beam Crash Barrier is proposed at locations where the embankment height is
more than 3.0m, Sharp curves and also at major bridge approaches. Metal beam rail shall be W
profile corrugated sheet steel beams. Total length of crash barriers provided in the project roads
is 3.049 km (Table 1V-30).

450. Large number of box culverts has been proposed. All structures having vertical
clearance above 3m and not catering to perennial flow of water may serve as underpass for
animals.

451. 1 m wide (both side) side walk ways or foot path have been proposed along the built up
areas for pedestrian safety. Total length of proposed footpath in all the roads is 263.917 km
both side (Table IV-31).

Table IV-31: Safety provisions

Crash barrier (km) Footpath (km)
MDR 82W (ND) 0 14.3
MDR 81C (HA) 0.872 13.33
MDR 135W (MB) 0.061 20.067
MDR 66E (HK) 1.967 59.74
MDR 58W (BA) 0.149 13.74
ODR24 (KN) & MDR 25E (KB) 0 62.14
MDR 52 C (MM) 0 40.4
MDR 45W (AS) 0 40.2
Total 3.049 263.917

Source: DPR Consultant
10. Summary of potential impact and Mitigation

452. A summary of the potential impacts and mitigation measures of all the project roads as
discussed in detail in this chapter is given in Table IV-32.

Table IV-32: Summary of potential impacts and mitigation measures

Sl.

No Environment component/Impacts Mitigation

1.DESIGN STAGE

1.1 Proposed Widening/Improvement

. o Widening may lead to land acquisition, |e Improvement shall be done within the existing
Loss of fertile agricultural land and Loss RoW to minimize the impacts
of soft water recharging surface ¢ Reduction of pavement roughness is predicted to
e Pavement roughness ranges from 6-7 be 2.5 to 3 m/km that would lead to reduction in
m/km on the higher side that may affect air and noise pollution

the condition of vehicle plying on them
continuously especially local vehicles.

1.2 |Ecological Sensitivity

e Loss of 78.76ha of protected forest |. Compensatory afforestation shall be done at the
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Sl.

No. Environment component/Impacts Mitigation
cover ratio of 1:3.
e Loss of nearly 37873 trees e Additional road side CA shall be done @ 1:2
based on space availability.
1.3 |Widening of road along with drainage
e Accumulation of runoff water along the |e 1m wide rectangular drains cum footpath in built
roads up areas of length 268.89 km and 1.8 m wide
e Over topping or flooding of road surface unlined drains of length 736.30 km in open areas
has been proposed in Project Roads.

e The Profile of road has been raised at 166
locations for a length of 115.86 km in all Project
roads.

e 3 major bridges to be retained with minor
improvements. 28 minor bridges to be widened,
15 to be retained and 11 to be reconstructed out
of 54 minor bridges. Out of 437 culverts, 144 are
to be widened and 460 to be reconstructed.

1.4 |Planning for pre-construction activities
Road side utilities like electric poles, water|Planning shall be made to remove and relocate the
supply line, hand pumps, wells may get|utilities prior to start of construction with prior
impacted permission of the competent authority.
1.5 |Design for safety provision
Road improvement may increase the speed |Adequate safety provisions like traffic control devices
of plying vehicles posing increasing threat of |and road safety features, including retro-reflective
accidents warning sign boards near school, hospital, and
religious places, sidewalks, road markings, road
lighting, crash barriers and speed breakers as per
relevant IRC codes and standards are incorporated

in the design (IRC: 79-1989, IRC: 35-1997, IRC: 67-

2012, IRC: 8-1980). Horizontal and Vertical geometry

has been improved to the extent possible in line with

IRC Guidelines.

2 CONSTRUCTION & OPERATION STAGE
21 |Topography
e The project areas are on plain terrain ¢ No mitigation measures required
e Finished road level has been raised at
166 stretches and along a length of
115.86 km.
¢ No significant change or impact in
topography is anticipated
2.2 |Micro climate
e Increase in temperature due to e Sprinkling of water shall be done during
operation of machines and removal of construction
trees e Saplings shall be planted on vacant spaces on
both sides of roads.
2.3 |Geology

e Extraction of approximately 16.44 lakh
cum of stone aggregate and 2.9 lakh
cum of sand is required to be done from
the rocky areas and river beds.

o lllegal or Over extraction of sand from
river banks may lead collapse of river
banks, loss of adjacent and structures,
increase in channel slope and erosion

Quantity of stone aggregates required is
negligible compared to the existing available
quantities.

e Moreover the stones will be obtained from
existing quarries which have all valid permits
applicable under law and are being managed in
environment friendly manner.15 quarries and 8
sand mining site have been identified.
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Sl.

No. Environment component/Impacts Mitigation
o No new quarries are proposed. Hence, no
significant impacts are anticipated on the
geology of the region.
2.4 |Natural Hazard- Earth quake
e Out of 8 roads 3 falls in high risk zone , |¢ The pavement & cross drainage structures
4 in moderate and 1 in low risk zone design shall be earthquake resistant
e May break or cause cracks on
pavement, bridge or culverts; disrupt
traffic flow; damage to vehicles or life of
road users.
2.5 |Soail

Construction

Loss of productive soil due to change in
land use

Soil erosion along the river banks, road
embankment

Soil compaction along haulage routes
Loss of top soil in borrow areas and
along haulage routes

33 borrow areas are identified.
Contamination of soil due to seepage of
oil/ fuel or disposal of solid / liquid waste
from camps

Construction

Improvement Proposals shall be carried out
within available ROW and no additional land
acquisition is proposed

Construction / labour camp shall be opened up in
barren land 1 km away from settlements. It shall
not be opened on agricultural land unless
inevitable. In such case the top soil shall be
stripped, stored and reused

For protection from soil erosion, bank protection
measures in the form of turfing/ stone pitching
shall be taken; side slopes of embankment shall
not be steeper than 1:2; construction work shall
not be done during monsoon; stockpiling shall
not be more than 2m in height and steeper than
1:2.slope protection measures shall be taken in
the form of turfing/ stone pitching as necessary
or as applicable under IRC:56-1974.

Side slopes of the embankment shall not be
steeper than 1:2 and turfing of embankment
slopes shall be done along the stretch.
Construction work shall not be done during
monsoon season

Soil excavated shall be piled with height not
more than 2 m and slope should not be steeper
than 1:2. It shall be covered with tarpaulin
MoRTH guidelines on “Earthwork Erosion
Control and Drainage” in section 300 shall be
followed for selection and management of
borrow pits.

Along the roadside, borrow pits should be
located 5m away from the toe line.

Borrow areas along road side, if permitted by the
engineer shall not be dug continuously.

In no case the depth of borrow area should
exceed 2m from the existing ground level.

The depth of the pits shall be so regulated that
their bottom does not cut an imaginary line
having a slope of 1 vertical to 4 horizontal
projected from the edge of the final section of the
bank.

In case of cultivable land, top soil (15cm) should
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be preserved and stockpiled.

Ridges of not less than 8m width should be left at
intervals not exceeding 300m. Small drains to be
cut through the ridges to facilitate drainage.

No pit shall be dug within the offset width of a
minimum of 10m

Water pooling to be avoided/managed so that no
disease spread due to water stagnation.

Borrow pits should be located at least 1000m
away from settlements.

The contractor shall evolve site-specific
redevelopment plans for each borrow area
locations, which shall be implemented after the
approval of the CSC.

Haulage route shall be pre identified and avoid
productive land

The storage area and refueling stations shall be
roofed and rainwater drained separately an
oil/grease interceptor prior to final disposal

Operation

e OQil spillage from vehicles in case of
accidents may contaminate the adjacent
agricultural land. However, possibility of
such an accident is very less.

Operation

A contingency plan shall be prepared to handle
any such spills so as to save the agricultural
land. Since most of the length of the project
roads cross through agricultural land and surface
water acts as source of irrigation this measure
would be necessary.

First step shall be to stop the spill by Turning off
nozzles or valves from the leaking container, if it
can be done safely. Or use wooden plug, bolt,
band or putty on a puncture-type hole.

Second, if it cannot be stopped, a pan or
container shall be used to collect the oil.

Third, for the oil that has already spread, locally
available sorbents shall be used like sand, straw,
sawdust, wood chips or dirt from road side shall
be put on the oil contaminated location and
removed after a while, immediately replacing it
with a fresh layer of sorbent. This step shall be
repeated based on the extent of oil spillage. In
case of water bodies skimmers or sorbents like
sponge or the above mentioned can be used.
All equipment operators, local officials of
implementing agency shall be trained in
immediate response for spill containment
and eventual clean-up. Readily available, simple
to understand and preferably written in the local
language emergency response procedure,
including reporting, shall be provided by the
contractors.

2.6

Construction Waste

e  Scarified bitumen are harmful for human
health. It can cause irritation, redness,
occasional drying and peeling of skin,

Reuse shall be done based on suitability and
approval of Environmental expert of CSC.
The sub grade of the existing pavement shall be




237

SI.
No.

Environment component/Impacts

Mitigation

burning, swelling and watering of eye
e Demolition waste left unattended would
create nuisance

used as embankment fill material.

The existing base and sub-base material shall be
recycled as sub-base of the haul road or access
roads

The existing bitumen surface may be utilized for
the paving of cross roads, access roads and
paving works in construction sites and campus,
temporary traffic diversions, haulage routes etc.
The Contractor will suitably dispose unutilized
debris materials either through filling up of
borrow areas located in wasteland or at pre-
designated disposal locations, subject to the
approval of the CSC.

In case of disposal of unused bitumen,
Hazardous Material (Management, Handling &
Transboundary Movement) rules, 2008 shall be
followed.

Residual bituminous wastes, the disposal will be
carried out over a 60 mm thick layer of rammed
clay so as to eliminate the possibility of leaching
of wastes into the ground water. It shall be
covered with a layer of soil and planted with
small shrubs or grass so as to stabilize the soil
Dumping site identified shall not be within 1.5 km
from habitation and forest areas and 500 m from
ponds.

Consent from the village council has to be
obtained before finalizing the location

2.7

Drainage & Hydrology

Construction

e  Obstruction in flow of water due to
dumping of Scarified material /
Construction Waste in streams.

Construction

No construction material shall be stored near the
streams.

Construction waste shall be reused to the extent
possible in the re construction, temporary traffic
diversions etc and excess waste shall be
disposed in the manner provided in EMP in
environment friendly manner and in no case shall
be disposed in streams crossing the roads.

Silt fencing/ sediment barrier shall be installed
along the bank of river or streams to control the
sediment.

Sites of re construction / widening of culverts,
widening / construction /repair of bridges shall be
immediately cleaned after the works. All Rivers
crossing the project roads except river Sai and
Gandhak are seasonal rivers, so work of
construction / widening / repairs of bridges shall
be carried out in non-monsoon season.

Operation

e The drainage channels may get
sediment or filled with aquatic plants
thus reducing the flow and volumetric
capacity of the water channels resulting

Operation

Cleaning of cross drainage structures and Lateral
drains prior to monsoon shall be carried out so that
they can accommodate the increased water flow
during heavy rains
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in clogging of drains and spilling of
water on the road in urban area.
2.8 |Water Environment

Construction Construction

e Severely impacted ponds are 28 out of |e  Out of 89 ponds, retaining wall (592 m) is
89 proposed for 20 ponds and silt fencing (637 m)

e Moderately -49 ponds; low impact- shall be done around 49 ponds, intercepting
8;negligible impact-4ponds ditches shall be provided along 21 ponds (in 13

e >50% reclamation of only 1 pond; 4 ponds the ditch shall be provided along with silt

ponds by 25-50% & 31 ponds by < 25%. fencing). 9 ponds are identified for enhancement.

e Other impacts would be in terms of Silt fencing of river bank at least up to 5 m either

siltation and oil contamination (if side form the bridge; turbidity curtain & piling
accidents occur) protector made of impermeable fabric shall be

e Increase in turbidity of river water during used along with cover of tarpaulins under the

bridge construction can harm fishes and bridge.
smother algae Immediate cleaning of debris from river bed
e 24.7 lakh KL water will be extracted Camps shall be located 1km away from water
from ground water for construction. May bodies _ _ ,
lead to conflict with local users Retention areas to contain accidental spills of
. OOut of 1816 hand pumps within 15m toxic and_hazardous material. .
of CL , 1540 will be impacted Rea<_:iy mix concrete and gunny bags / curing

e CContamination of Ground water due to admixtures, shall be used to reduce water

storage of Construction Material. requirement at site during construction.

R Extraction of ground water from Critical, semi
critical and over exploited blocks shall be
avoided. If inevitable shall be done after taking
permission from CGWA; Community GW
sources shall be avoided
No Storage or refueling activity shall take place
within 25m of Hand Pump if being used for
drinking.

Operation Operation

o Siltation and oil spill (if accidents occur) |e¢ Lead based paints shall be prohibited strictly

e Heavy metals from paints may harm e Contingency plan shall be prepared to manage

aquatic species oil spill in water bodies as suggested in the IEE.
e Relocation and enhancement of hand pumps are
proposed.
2.9 |Climate change Impact Assessment- Greenhouse Gas emission estimation

Construction & Operation Construction & Operation

e Assessment of GHG has been done e To further off set the emissions compensatory

using TEEMP. plantations (1:3) shall be done on lands near the

e The total emission of CO2 as estimated roads along with additional road side plantation

during BAU and WPS for all the project at 1:2.
roads individually is less than 100,000 |e Encourage use of clean fuel by setting up CNG
tons per year threshold set by ADB stations in towns along the roads. Maintain road
roughness at minimum.
2.10 |Climate Change risk assessment

Construction and operation

e Increase on temperature by 2.76° C in
summer may lead to pavement
buckling, rutting softening.

e Drought may lead to longitudinal cracks

Construction and operation

e Heat resistant paving materials shall be used;

e Adaptation measures involves reconstruction
and widening of CD structures, construction of
268.89 km lined and 763.30 km of unlined
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on pavement and soil destabilization drains; increase in height of embankment for a
e Flood may lead to damage of pavement length of 115.92 km, turfing for a length of
/ bridges/ culverts and drainage problem 316.51 km and stone pitching for a length of
e Strong wind may lead to damage of 14.25 km. Total cost incurred for the adaptation
road infrastructure measure is approximately Rs.707.253 Cr.

e 1-in-100-year return period shall be considered
for the designing of CD structures and
embankment height.

e The road infrastructure shall be designed,
installed and material shall be chosen based on
the factors like resistance to high wind speed etc.

2.11 |Air Environment

Construction

Fugitive dust emission from construction
activities like site clearance, excavation,
back-filling and concreting, hauling and
dumping of earth & construction spoils
Gaseous emission from construction
equipment, hot mix plant and vehicular
traffic. Inadequate maintenance of
vehicles and use of adulterated fuel use
may increase the emission.

Impacts on air quality will be low to
moderate and spatially restricted along
the immediate corridor of impact.

Construction

The hot mix plant, crushers and the batching
plants shall be sited more than 1 km in the
downwind direction of the nearest settlement;
dust screen shall be used around the crusher
trap dust at sources only.

State SPCB guidelines for establishment of hot
mix plant shall be followed

Mitigation measures such as provision of dust
screens in stockyard/construction camps, dust
extraction units in the Hot Mix Plant/Batching
Plant, and water sprays at the construction sites/
stock piles /construction camp/hauls
roads/quarries shall be made to reduce fugitive
dust emissions.

All vehicles, equipment and machinery including
DG sets used for construction shall be regularly
maintained as per CPCB norms.

Regular monitoring of PM10, PM2.5, SOX, NOx
etc. as suggest in environmental monitoring plan
shall be carried out by the contractor.

To avoid dust emissions likely to result from the
spills of construction materials and borrow
materials, the vehicles delivering material shall
be fitted with tail boards and shall be covered
with tarpaulin sheets;

Provision of dust mask for construction workers
Cold mix technology shall be opted wherever
feasible

The trees with high Air Pollution Tolerance Index
(ATPI) shall be preferred more. Viz. ATPI for
Neem or Azadirachta Indica is 12.95, for cassia
fistula or Amaltas is 10.87, ficus religiosa or
peepal is 10.36, dalbergia sisoo or seesam is
9.91 and Eugenia Jambolana or Jamun 9.31

Operation

Concentration of CO, PM and NOx has
been predicted using a CALINE 4.

The predicted cumulative GLC of CO
and NOx at all locations are within the
NAAQS limit for the projected years

Operation

Slopes or open areas from where vegetation has
been cleared during construction shall be re-
vegetated to control dust.

Improvement in pavement condition will also
reduce the dust emission in future years.
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2020 and 2030 . e Monitoring of air quality shall be done as
e Predicted PM level exceeds the NAAQS suggested in the monitoring plan.
limits at 8 locations both in the years e Free and uninterrupted flow of vehicle due to
2020 and 2030 due to higher baseline pavement improvement, widening, segregation
concentration in MDR81C, MDR 66E, of vehicular and pedestrian traffic by provision of
ODR 24 (KN) and MDR 25E (KB). footpaths along settlements shall lead to lesser
emission of vehicular pollutants.

e The actual concentration is likely to be lesser
than that predicted due to encouraged use of
cleaner fuel and clean technologies in future for
instance use of Bharat stage V is proposed for
the entire country in near future.

2.12 |Noise Environment

Construction

e The resultant maximum noise level for
likely to be generated by construction
machineries is 100.5 dB(A).

Construction

Construction machineries shall be operated
within acoustic barriers (such as plywood with
sound absorbing materials) that can attenuate
the sound pressure level by approximately 10 to
15 dB(A).

Construction camp shall also be located around
1km downwind from any habituated area where
along with barrier protection the noise level can
be reduced to 55 dB(A)

Regular equipment and vehicles maintenance
shall be undertaken

Stationary equipment will be placed as far away
from sensitive receptors as possible; disposal
sites and haul routes will be selected in such a
way to minimize objectionable noise impacts on
locals; and shielding mechanisms will be
employed where possible.

The noisy construction operations and their
duration shall be scheduled in such a way to
prevent nighttime activities.

Workers exposed to excessive noise will be
given ear plugs, helmets, etc. or their working
hours at noisy location shall be reduced.

Public natification of construction operations
shall incorporate noise considerations. Methods
to handle complaints will be specified.
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Operation

Noise level modelling and prediction is
done using CoRTN model software. On
an average all the roads are showing
increase in noise level by 5-7 dB(A)
without mitigation measures. It will be
comparatively lesser during night.

Operation

On road noise attenuating measures like no horn
sign posts and speed limit near sensitive
receptor shall be provided to attenuate noise.
Plantation along the road shall be maintained
properly.

A combination of noise barriers, along with
reduction in speed and presence of boundary
wall shall cumulatively reduce noise levels by 16
dB(A).

Sensitive receptors located along the road roads
edge without any intervening land use are
proposed to be provided with noise barriers of
2m high masonary or hollow concrete block
walls.

In case the wall is of good structural condition
light concrete carpeting can be done. In case the
structural condition of wall seems to be poor and
cannot bear the load, it shall be reconstructed.
Out of 327 sensitive receptors, noise barriers are
proposed for 191 schools, colleges and
hospitals.

213

Ecological Environment

Construction
Flora

Some trees and ground vegetation will
be affected during establishment of
construction camps, worker camps, and
stockyards for material storage and
construction machinery and equipment
camps.

During construction the rate of
accumulation of dust on leaves may
increase. It affects the rate of
photosynthesis as they receive less light
for photosynthesis; this interferes with
gas exchange between the leaf and air,
and the reduction of leaf stomatal
conductance influences plant biomass
formation and yield i.e. plant growth and
development gets affected

Fauna

Noise during construction is anticipated
in the indirect impact zone between
Nawabganj Bird Sanctuary and the
project road of MDR 52 C. This may
affect the breeding of resident and
migratory avifaunal species.

No impact is anticipated on the Ramsar
site no. 1574 due to MDR 58W as the
intervening land has the big city of
Anoopshahar on it. And the river stretch
is highly polluted and shallow.

Construction
Flora

Peepal trees on both side of Aliganj soron road
at km 52 in Talli village shall be saved by
widening the road within available space.
Avenue plantation shall be carried out as per IRC
Code SP: 21:2009 “Guidelines for Landscaping
and Tree Plantation” at the ratio of 1:2 as per
availability of space along the road near sensitive
land uses (sensitive noise receptors, water
bodies etc)

No illegal tree felling will be allowed. Contractor
will arrange for cooking gas/fuel.

Work on Protected Forest Land shall be started
after obtaining permission under Forest
Conservation Act 1980.

Sprinkling of water shall be done to suppress
dust so that it does not accumulate on leaves of
trees.

Fauna

Hot mix plant/ construction camp shall not be
located within 1000m of the road stretch from km
46.900 to 47.500 near village Unchagaon Killa
especially during winters (November to
February). Also construction activities shall not
be carried out during night time. A guard shall be
appointed by the contractor to ensure that
avifaunal species are not disturbed due to any
kind of construction activities.

Project
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laborers will be made aware of the relevant
provision of the Wildlife (Protection) Act 1972
and rules made there under to prevent poaching
of game birds and animals. The contractor shall
take reasonable precaution to prevent his
workmen or any other persons from hunting /
trapping or causing any sort of damage to the
fauna including fishing in any water body or to
the orchards.

Precautionary and Educative sign boards shall
be installed at least 100 m before and after the
sites near the temples at km 22.9 and km 47 of
Bulandshahar to Anoopshahar road during
construction to aware construction workers and
road users about the Do’s and Don’ts in monkey
zone.

During construction, if any wild animal is found
by chance, near the construction site or workers
camp the contractor will immediately inform to
nearest forest office (range office or divisional
office) or wildlife department and will take
appropriate steps/ measures in consultation with
the forest/wildlife officials.

Operation
Flora

Approximately 114741 (@1:3) trees of
different species will be planted as part
of compensatory afforestation.
Additional plantation shall also be done
along the road side at the ratio of 1:2
based on availability of space within
RoW. Impact shall be long term and
positive.

Fauna

Buffalos and cows are tied in areas
designated as cattle sheds (often no
shed is present physically) immediately
adjacent to the paved surface of road or
within RoW. This practice shall be
discouraged as it makes the animals
prone to accidents.

Two locations along Bulandshahar to
Anoopshahar road (km 23.200 to km
23.400 & km 47.000 to km 48.000)
where temples exist, people offer food
materials as religious offerings to
monkeys and this draws them in group
to the road. This practice has made the
locations accident prone and risky for
the monkeys as well.

Operation
Flora

Plantation audit shall be done to determine the
survival rates of trees during operation to ensure
their proper growth as per guidelines of Forest
Department.

To avoid glare during night along MDR 52 C
Screen plantation from km 45.900 to 48.500
km shall be carried out in vacant spaces within
ROW with minimum two rows of plantation i.e.
small and medium with thick foliage obstruct
vehicle lights. High voltage light shall also not be
installed along this particular stretch of the road

Fauna

Villagers shall be discouraged to keep their
cattles at road side through consultation and
putting up sign boards along the road in villages.
Precautionary and Educative sign boards shall
be installed at least 100 m before and after the
sites near the temples at km 22.9 and km 47 of
Bulandshahar to Anoopshahar road to
discourage people from offering food to monkeys
at road side. Precautionary board shall be
display warning signs and educative board shall
display the Dos and Don'’ts for the road users.
Rumble strips shall be provided on either side of
road and center of road at km 22.9 and km 47 of
Bulandshahar to Anoopshahar to reduce the
speed of vehicles so that monkey- vehicle
conflict can be avoided
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2.14 |Socio economic Environment
e 7103 persons and 809 households are |e  Out of 45 hot spot locations, 17 locations are
likely to be impacted being saved by restricting widening within the
e 205 CPRs are likely to be affected RoW and at 2 locations within the available
including 112 religious properties and width.
76 government properties. e In 19 locations widening is suggested to be
e 58 out of 741 private structures are restricted within 10 to 12 m to minimize the
likely to be displaced and rest would be impacts on structures and livelihood.
partially affected. e Eccentric widening has been suggested in 6
e 45 hot spots have been identified based locations to avoid displacement of structures of
on criteria like congested settlement, religious importance.
loss of livelihood of economically e Atone location a temple is suggested to be
weaker section, religious place of high relocated within the village.
importance. e Compensation for loss of livelihood and
structures shall be provided as per government
provisions and ADB policy i.e. The Right to Fair
Compensation and Transparence in Land
Acquisition, Rehabilitation and Resettlement Act,
2013, Direct Land Purchase Policy, 2015 by
Government of U.P and ADB's Safeguard Policy
Statement (2009).
2.15 |Cumulative and Induced impact
¢ Brick kilns and jaggery making factories |¢  Construction camps shall be located away from
present along the roads; Jaggery such existing pollution sources, as far as
factories operate during winter and in possible so that the immediate cumulative impact
winter pollutants does not get dispersed can be avoided.
due to temperature inversion increasing |e It is not within the scope of User agency to
the level of pollution (PM, NOXx, control exploitation of resources.
Sox,C02)
e It will induce a ribbon development
along the road; Easy accessibility
e Adversely it will also have a slow but
significant effect of resource
exploitation.
2.14 |Labour Health &safety

Construction

Labour may face health issues
Accidents may occur

Unhygenic condition of rooms and
toilets may pose threat to their health
562.5 kg/ day municipal solid waste and
77 KLD sewage is likely to be generated
from the labour camps.

Untreated waste not disposed properly
may lead to emergence of diseases
They shall be provided with safe
drinking water

Construction

All sites used for camps must be adequately
drained. They must not be subject to periodic
flooding, nor located within 200 feet of swamps,
pools, sink holes or other surface collections of
water unless such water surface can be
subjected to mosquito control measures.

All sites must be graded, ditched and rendered
free from depressions such that water may get
staghant and become a nuisance

An adequate and convenient water supply,
approved by the appropriate health authority,
must be provided in each camp for drinking,
cooking, bathing and laundry purposes.

The drinking water system must be monitored in
accordance with the water quality parameters as
prescribed by the State Pollution Control Board.
The water supply system used for cooking
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purposes that is drained seasonally must be
cleaned, flushed, and disinfected prior to use.
Furthermore, a water sample of satisfactory
bacteriologic quality, i.e. a sample showing not
more than one coliform bacteria per 100 ml
sample must be obtained before being placed
into service

Packaged sewage treatment plants (PSTP)/
septic tank connected to soak pits shall be set up
for managing sewage or liquid waste.

Organic solid waste generated from kitchen etc
shall be vermi composted at site itself.

The manure can be either supplied to farmers or
used on embankments for turfing.

Inorganic or inert waste shall be supplied to the
authorized vendors / recyclers.

A toilet room must be located within 200 feet of
the door of each sleeping room. No toilet may be
closer than 100 feet to any sleeping room, lunch
area or kitchen.

Separate toilet rooms must be provided for each
gender. These rooms must be distinctly marked
“for men” and “for women” by signs printed in
English and in the native language.

Urinals must be provided on the basis of one unit
or 2 linear feet of urinal trough for each 25 men.
On completion of the works, all such temporary
structures shall be cleared away, all rubbish
removed, trenches filled in and effectively sealed
off and the outline site left clean and tidy, at the
Contractor’s expense, to the entire satisfaction of
the engineer.

The first-aid units should apart from an adequate
supply of sterilized dressing material should
contain other necessary appliances as per the
factory rules of Uttar Pradesh.

Adequate transport facilities for moving the
injured persons to the nearest hospital must also
be provided in ready to move condition

215

Road safety

Construction

e Accidents may take place due to
ignorance of people about route
diversions, or excavation on road

Construction

Traffic management shall be done as per IRC:SP
55-2014 (Guidelines for Safety in Construction
Zones).

Traffic control plans shall be prepared in line with
requirements of IRC’s SP 55 document’

Operation

e Past accident data of UP, engineering
studies and consultations suggest that
road accident are generally caused by
Drivers exceeding the speed limits (over
speeding); Overloading; Careless
overtaking; Reckless driving habits;

Operation

Delineators and object markers are provided as

per IRC: 79-1989

The location and type of marking lines, material

and color as per IRC: 35-1997,“Code of Practice
for Road Markings”

IRC: 67-2012 guidelines for Road Signs; IRC: 8-
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Unregulated movements of non-
motorized vehicles; Lack of traffic safety
education; and Poor enforcement of
traffic laws and poor road condition.

1980 guidelines for kilometre stones etc have
been followed in design

Metal Beam Crash Barrier is proposed at
locations where the embankment height is more
than 3.0m, Sharp curves and also at major
bridge approaches. Total length of crash barriers
provided in the project roads is 3.049 km.
263.917 km of 1m wide footpath for pedestrian
safety are proposed

All box culverts having vertical clearance above
3m and not catering to perennial flow of water
may serve as underpass for animals

Road safety awareness campaigns for road
residents will be conducted by the RP
implementing NGO/Consultant. This may
involve:

Programs planned for raising Awareness of the
Masses

Dissemination of road safety instructions in
public places

Distribution of leaflets and posters

Public marches along the proposed road
Distribution of booklets and bookmarks among
school children

Organizing workshops on road safety
Advocacy with media representatives about road
safety
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V. PUBLIC CONSULTATIONS AND INFORMATION DISCLOSURE
A. INTRODUCTION

453. Public participation and community consultation has been taken up as an integral part of
Environmental and Social Assessment processes. Consultations with various stakeholders has
been carried out since the start of design stage with objective of providing sense of
belongingness of the stakeholders with the project, collection of information from the people etc.
The stakeholders in the project are both primary and secondary. It is extremely important to
involve stakeholders in all phases of a project for two reasons: Firstly, experience shows that
their involvement in the project significantly increases the chances of success by building in a
self-correcting feedback loop; secondly, involving them in the project builds confidence in the
project and will greatly ease its to the target audience. All the five principles of Public
Consultation viz information dissemination, information solicitation, integration, co-ordination,
and engagement into dialogue were incorporated in the consultation process.

B. OBJECTIVE OF PUBLIC CONSULTATION
454. TheObjective of Public Consultation is as follows,

Creates positivity for the project among the stakeholders,

. Inculcates the sense of belongingness in the public about the project.

. Provides Platform for discussion about Project with Authorities or their
representatives

° Dissemination / Sharing of Project Interventions with the Stakeholders

° Solicitation of concerns / suggestions/apprehensions of the stakeholders about
the Project and its design,

. Strengthening of Design by incorporating the feasible suggestions collected
during Public Consultation,

. Strengthening of mitigative measures by incorporating the local feasible solution
to problems.

. Continuous two way flow of information about the project.

1. Definition of Stakeholder

455. Stakeholders are the end-users or clients, the people from whom requirements will be
drawn, the people who will influence the design and, ultimately, the people who will reap the
benefits of the completed project. Hence, they are an integral part of the project.

2, Categories of Stakeholders

456. Primary Stakeholder: Mainly includes road users and project beneficiaries such as
PAPs, truckers, bus drivers, cars drivers, cyclists, heads of households, women’s groups,
farmers, business communities, and other vulnerable Displaced Persons (DPs) like Scheduled
Castes (SC), Scheduled Tribes (ST) and Below Poverty Line (BPL) people etc.

457. Secondary Stakeholder: Mainly includes the concern Government and semi—
Government agencies .Their major role is to provide required services and clearances for the
proposed project such as PWD, NGOs, PRI, ULBs, Revenue Department, Forest Department,
Public Health Department, etc.
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458. Tertiary Stakeholder: Mainly includes agencies or person who are having indirect stake
in the proposed project such as Asian Development Bank, Consultants, Contractors and
suppliers etc.

C. METHODOLOGY

459. Consultation with the stakeholders, beneficiaries, and community leaders were carried
out along all project roads using standard tools like Public Meetings, questionnaires, Interview
Survey etc. Public Meetings/Questionnaire survey/ discussions etc. were designed to obtain
background information and details of general environmental issues that concern people in the
project area. In addition, environmental issues were discussed with relevant organizations,
government officials, beneficiaries, community leaders and experts. Personal discussions were
also carried out with officials, on site discussion with affected stakeholders, and reconnaissance
visits have been made to the project area.

460. Consultation was carried out in two stages: First level public consultation was done
during initial survey and second level of consultation was done after preparation of draft design
and draft IEE.

461. First Level Consultation was carried out prior to finalization of design and preparation
of IEE and was done to get acquainted with the issues being faced by primary stakeholders in
relation with the road and their suggestions on them.

462. Second Level Consultation was carried out at locations where Public Consultation was
carried out at initial stages and other locations after preparation of draft design and draft IEE. At
this level of consultation people were made aware of design provisions and measures taken for
addressing the issues raised during initial Public Consultation. In case an issue could not be
addressed, reason for the same was shared and their views on Draft Design and Draft IEE were
obtained. This public consultation was also carried out with Focused Group like Road users
which included Truck Drivers, Tempo Drivers, auto drivers, Pedestrians, Traders along the road.

1. First Level ConsultationN

463. The Ilocations where Public Consultations were carried out are given in
Table V-1.and List of Govt. officials Consulted are given in Table V-2 .The suggestions /
queries / issues highlighted that were recorded and incorporated in design are given in Table V-
3. Fig. 120shows First Level Process of Public Consultations carried out by the DPR Consultant
on Project Roads. Signed attendance sheet is given in Appendix 33 to Appendix 40.
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Fig. 120: First Level Consultation
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Table V-1: Locations of First Level Consultation

S. No. Road Stretch Date Settlement Location Participants / Focused Group PNur:nt?er of
articipants
1. Nanau to Dadon a. | 20/11/2014 Nanau Roadside Villagers & auto drivers 5
(ND) (MDR 82W) b. 20/11/2014- | Sihawali UP School/ Primary Mr. Ashok Kumar, Teacher In 8
21/11/2014 School Charge/ Panchayat Pradhan &
members, School Teachers
C. 20/11/2014- | Pilkhana Road side brick kiln/ | Brick Kiln Owner, brick buyers/ 21
21/11/2014 Road Side Tea Stall | Villagers
d. | 21/11/2014 Sikandarpur Panchayat Bhawan Panchayat Pradhan, members & 50
villagers
e. | 21/11/2014 Tikta Road Side (near Panchayat Pradhan & Members & | 28
Mosque) Teachers
f. 21/11/2014 Dadon School Villagers 7
2. Bulandshehar - a 25/11/2014 Daulatnagar Roadside Shop Villagers & shopkeepers 9
Anupshehar (BA) b 26/11/2014 Jiroli Road Side Tea Stall | Villagers 9
(MDR 58W) c 26/11/2014 Anupshahar Roadside Squatters 10
Bypass
d 27/11/2014 Debai Chauraha | Roadside Tea Stall Villagers & shopkeepers 7
3. Muzaffarnagar- a 12/11/2014 Bijrol Road Side Villager and Auto Drivers 8
Baraut (MB) b 13/11/2014 Shadabber Road Side Villagers 12
(MDR 135W) c 14/11/2014 | Daha Roadside Villagers 11
d 15/11/2014 Sanjhak Road Side Villagers and Shopkeepers 15
e 15/11/2014 Tawli Road side tea stall Villagers 8
4. Haliyapur-Kurebhar a 12/11/2014 Kurebhar Kurebhar Chowk Shopkeepers 10
- Bilwai (HK) b 12/11/2014 Bhawanigarh Tea-Shop Villagers & Shopkeepers 17
(MDR 66E) c 13/11/2014 Hadaura Market | Dhaba Farmers, Squatters and 10
Shopkeepers
d 13/11/2014 Veersinghpur Roadside Shop Shopkeepers 7
Mor
e 13/11/2014 Belwai Roadside Shop Shopkeepers and Farmers 7
Chauraha
5. Hussainganj- a 15/12/2014 Premnagar Roadside Villagers & Shopkeepers 11
Hathgaon-Auraiya- b 15/12/2014 Hathgaon Roadside Tea Stall Villagers & Shopkeepers 14
Alipur (HA) c 15/12/2014 Bahra Chowki Roadside Tea Stall Villagers & Shopkeepers 14
(MDR 81C) d | 15/12/2014 | Chhiblaha Roadside shop Villagers & Shopkeepers 10
6A. Kaptainganj- a 13/12/2014 Mishroli Alonside road Squatters and Shopkeepers 16
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S. No. Road Stretch Date Settlement Location Participants / Focused Group PNur.nI?er of
articipants
Naurangia (KN) Chauraha
(ODR 24) b 13/12/2014 Nirvaya Tea shop Villagers 18
c 13/12/2014 Chakhni Alongside of the Villagers 13
Bhumyari road
d 13/12/2014 Naurangiya Alongside Shop Owners of alongside road and 11
Village villagers
6B. Kaptanganj-Hata- a 13/12/2014 Vakilganj Sanitary shop Villagers and shopkeepers 8
Gauri Bazar- Barhaaj | b 13/12/2014 Gauribazar Alongside road Shopkeepers and Squatters 8
Marg (KB) (MDR c 13/12/2014 | Indupur Grocery Shop Shopkeepers 11
25E) d [ 13/12/2014 | Chhapauli Pan Shop Shopkeepers and Villagers 13
7. Mohanlalganj- a 11/06/2015 Dhanwara Near Temple Local Community 15
Maurawan-Unnao b 11/06/2015 Jabrela Jabrela market Local Community, Shop owners 17
Marg (MM) c 10/06/2015 | Khalu Kheda Khalu Kheda Market | Local Community, Shop owners 18
(MDR 52C) d | 08/06/2015 | Maurawan Residence of Local Community 15
Maurawan Chairman
e 09/06/2015 Mangat Kheda Road Side Local Community 18
f 12/06/2015 Taura Residence of Taura Local Community 20
village head
8. Aliganj-Soron Marg a 14/06/2015 Sahawar Near Tent Shop at Local Community 14
(AS) Ward No 7
(MDR 45W) b 14/06/2015 Patyali Sabhasad’s Place Local Community 16
c 14/06/2015 Tali Nearby Roadside Local Community 20
Settlement
d 15/06/2015 Lakhmipur Nearby Roadside Local Community 40
Gopal Singh Settlement
e 15/06/2015 Ganjdundwara Nagar Palika Office Local Community, Shop Owners 10
f 16/06/2015 Timbarpur Nearby Roadside Local Community 17
Settlement
g 16/06/2015 Gadka Near Raja ki Chopal | Local Community 20

Source: DPR Consultant
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Table V-2: Consultation with Government Officials

S. No. Name of the road Date Location Participants Outcome of Consultation / Issues Discussed
i. Nanau to Dadon 22/11/2014 Forest Office, Mr. DP Gupta, DFO Informed that road under study is notified protected
(MDR 82W) Aligarh Mr. Ashok Kumar forest
Nimesh, RO, Aligarh
AE & JE, UP PWD &
Consultants
ii. Bulandshehar — 27/11/2014 Divisional Prabhagiya Joint verification and tree enumeration, Submission of
Anupshehar & Forest Office, Nideshak, Samajik compensation has to be carried out. Project Road is
(MDR 58W) 14/07/2015 Bulandshahar Vaniki not located in Ramsar Site (Upper Ganga River,
Brijghat to Narora) and a dense settlement of
Anoopshahar is present between the project road and
the Ramsar site hence negligible impact is anticipated.
Though, it is a polluted stretch because of more human
interference, sewage discharge, agricultural runoff and
intensive fishing, hence dolphins have not been
reported in this stretch near Anoopshahar.
iii. 14/07/2015 SDO, UP Project Road is not located in Ramsar Site (Upper
Irrigation Ganga River, Brijghat to Narora) and a dense
Department settlement of Anoopshahar is present between the
project road and Ramsar site hence negligible impact
is anticipated.
iv. Muzaffarnagar-Baraut | 14/11/2014 Forest Office, DFO Baghpat Informed that the stretch from Taoli village to
(MDR 135W) Baghpat Budhana is notified forest area
V. Haliyapur-Kurebhar - Forest Prabhagiya Nirdeshak Application for Joint Inspection for tree felling need to
Bilwai Department, be done
(MDR 66E) Sultanpur
Vi. Hussainganj- 15/11/2014 Forest Office, Prabhagiya Nideshak, Informed that RoW from Bahera Chowk at km 33.375
Hathgaon-Auraiya- Fatehpur Samajik Vaniki to Alipur Jita at km 48.675 is notified protected forest,
Alipur for which application has to be made.
(MDR 81C) For rest of the stretch, Joint Inspection for tree felling
needs to be done.
ViA. Kaptainganj- 12/12/2014 Forest Prabhagiya Nideshak Application for Joint Inspection for tree felling need to
Naurangia Department, be done
(ODR 24) Kushinagar
viB. Kaptanganj-Hata- 12/12/2014 Forest Prabhagiya Nideshak Application for Joint Inspection for tree felling need to
Gauri Bazar- Barhaaj Department, be done
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S. No. Name of the road Date Location Participants Outcome of Consultation / Issues Discussed
Marg Deoria
(MDR 25E)
vii. Mohanlalganj- 11/06/2015 Forest Mr. V.K Mishra, Divisional | ¢ Informed about the presence of Notified Protected
Maurawan-Unnao Department, Forest Forest in starting 0.8 km of the road.
Marg Unnao Officer (DFO) Unnao e Record of sighting of Endangered/ Migratory
(MDR 52C) 11/06/2015 Range Office, Mr. Girdhari Lal Maurya, species in the vicinity of Project Area
Purwa Unnao Range e Forest Map showing the alignment
Officer, Purwa Unnao
23/03/2015 Regional Office, SDO, Lucknow
Lucknow
viii. Aliganj-Soron Marg 15/06/2015 Forest Office, R. Balachandran, DFO, | Application for Joint Inspection for tree felling need to
(MDR 45W) Kasganj Kasganj Forest Division | be done

Source: DPR Consultant
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Table V-3: Issue Raised and Response of Project Authorities

S. No. Issue Raised Locations Response of Project Authorities
1. Project was welcomed. All locations It will be tried to improve all suggestions feasible in the design.
2. WATER
Primarily Ground Water is being ND - (c,d,e,f) Public Hand Pumps shall be replaced prior to dislocation of existing hand pump, so
used to meet the domestic water |BA - (a,b,c,d) that, domestic water requirements are not disrupted. Cost of relocation of Private Hand
requirement through Hand Pumps. |MB - (b,d,g) Pumps shall be given to the owner of hand pump. The details of hand pumps and wells
Loss of Hand Pumps may affect HK - (a,b,c,d) that will be impacted are given in Chapter 4 and the number of hand pumps/wells likely
the supply of water. HA - (a,b) to be impacted are given below:
KN- (a,c) Name of Road Hand Pumps Wells / Bore well
KB - (a,c,d,f) ND 82 2
MM- (a,b,c,d,e) BA 74 -
AS - (b,c,d.f,g) MB 84 0
HK 383 12
HA 112 10+4=14
KN 182 1
KB 297 HP and 5 taps -
MM 146 5
AS 141 5
Loss of Surface Water bodies ND - (a,c,d,e) Surface water bodies being impacted are proposed to be mitigated by increasing the
Degradation of Water body due to |MB - (b,f,g) depth of the pond to maintain same volume.
dumping of Waste and / or sewage [HK - (c,d) Ponds along the road during construction shall be provided with intercepting Channel
in Ponds. HA — (b,d) which shall collect the surface run off and divert it to Oil Interceptor cum Settling Tank
KN - (a,b,c) before discharging in the ponds.
KB - (a,b,c,d,e,f) Silt Fencing shall be put up along the surface body and retaining walls shall be
MM - (a,b,c,d,e,f) constructed to save the ponds.
Details of surface water bodies impacted and mitigation measures impacted are given
in Chapter 4.
Construction Waste shall not be dumped in the surface water bodies along the road.
Surface water body is polluted due |AS - (c) This is not in Scope of Project.
to use of pesticides and fertilizer in
agricultural fields.
Water tank should be provided for |KB — (a) Providing Water Supply is not in scope of work.
supply of water.
3. NOISE LEVELS
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S. No. Issue Raised Locations Response of Project Authorities
Noise levels seem to be higher ND - (d,f) The road is being improved from single / Intermediate lane to two lane of 7.0 m width
and are continuous source of BA - (c,d) with paved shoulder of 1.5m and concrete pavers between concrete tied pavement and
irritation. MB - (a,b,d,f,g) covered drain in built up area and with earthen shoulders of 2.5m width in open areas,
HK - (a,b,c,d,e) which will augment the carrying capacity of road leading to free flow of traffic resulting
HA — (a,b,c,d) in Less honking and noise emissions from vehicles.
KN- (a,c) 1m wide Footpath cum drain has been proposed in urban locations for segregation of
KB- (a,c,d,f) Pedestrian traffic. These measures shall help in removing bottlenecks in free flow of
MM- (a,c,d,e) traffic and segregation of Slow moving traffic with fast moving traffic.
AS - (a,b,e,q) Name of Footpath cum drain Length (km)
Road
ND Drain 2 x 7.150 =14.300
BA 2 x6.870 = 13.740

MB 2 x12.5335 = 25.067
HK 2 x 29.870=59.740
HA 2 x6.65=13.300

KN 2 x 14.040=14.080

KB 2 x 24.030=48.060

MM 2 x 10.20=20.40

AS 2 x10.052=20.104
With the improvement of Road Surface Roughness smooth running of Vehicles shall
be possible.

Junctions are proposed to be improved in accordance with IRC Guidelines.

Informatory signs like Silence Zone, No Honking shall be erected.

All above measures shall help in smooth uninterrupted flow of traffic resulting in less
honking and less noise from running vehicles.

Noise barriers have been suggested at sensitive locations which shall be provided in
consultation with Management /Owner of the sensitive receptors and details are given
in Chapter IV.

Total Noise barriers proposed
sti?::es sensitive Health Educational Total Le(rr1ng)th
receptor institution institution
ND 24 2 12 14 560
BA 26 1 13 14 602
MB 46 2 18 20 1099
HKB 86 4 43 47 2082
HA 36 2 18 20 882
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S. No. Issue Raised Locations Response of Project Authorities
KN 11 0 11 11 585
KB 40 7 33 40 1051
MM 41 8 10 18 558
AS 17 0 7 7 220
Total 327 26 165 191 7639
4, AIR QUALITY
Deterioration in Air quality due to |ND - (a,b,c,d,e,f) The deterioration in air quality along the project is due to burning of fuel from
more emissions from the vehicles. |BA - (c,d) Stationary vehicles, due to acceleration and deceleration of vehicles and frequent
At most of the places Pavement MB - (a,b,d,f,9) traffic Jams.
does not exist resulting in dust HK - (a,c,d.e) Either pavement does not exist on road or is of poor quality which results in
emissions due to running of HA - (a,b,c,d) emissions of Particulate Matter. The pavement is proposed to be either
Vehicles. KN- (a,b,c) Reconstructed or Overlaid.

KB- (a,c,d.,f) All measures suggested at S.No 2 except last shall help in uninterrupted free flow of

MM- (a,b,c,d,e) traffic without any bottleneck which will results in fewer emissions from vehicles.

AS - (a,b,e,g) With the construction of road including Paved /earthen shoulders vehicles will not
have to go down the roads during overtaking, Pot holes shall be removed resulting
in very less dust emissions/ wind borne Particulate Matter from the road due to
running of vehicles.

There are many brick kilns along During Consultations Brick Kiln owners were advised to use good fuel.
the roads Plantation of Species of trees which have large leaves and are known as air purifier
shall be carried out.
5. Odor Problem
There is problem of foul odor due |AS - (e) This is not in Scope of Work, However the concerns of community was communicated
to the tannery industry. to tannery industry and brought to the notice of UPPCB.
6. Impact on community place HK — (d) - Semari Bazar |Carrying capacity of roads after widening shall increase and bottle necks shall be

HA — (a) - Vegetable and [removed, which will facilitate the smooth flow of traffic in congested areas.

fruit market alongside

the road

7. Solid waste
Management of the waste - AS - (a,c) Awareness shall be given to the local residents and Gram Panchayats for proper
collection and disposal are very management of domestic waste during the Construction.
poor.

8. Compensation
The squatters who will be affected |AS — (b) The compensation will be paid as per entitlement matrix of the Project in line with ADB
should be properly compensated. SPS 2009 adopted by the Govt. of Uttar Pradesh.

9. DRAINAGE
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S. No. Issue Raised Locations Response of Project Authorities
In built up areas over flow of ND - (e,f) Minor and Major bridge shall be widened. The number of bridges that have to be
sewage from side drains takes HK - (a,c,d,e) reconstructed or retained with repair, as per the requirement are:
place due to inadequate capacity |HA —(a,b,d) Name of Road Major Bridges Minor Bridges
and blockage. KN- (a,b,c) ND 1RWM' 5W?, 1 RWM
Cross Drainage Structures are KB- (a, c,d, f) BA Nil Nil
inadequate and Choked. MM- (a,b,c,d,e) MB 2 RWM 2 RE°,2 RWM
AS - (a,b.e) HK Nil 9W, 2 RE, 4
RWM
HA Nil Nil
KN 1 RWM 1 RE, 1 RWM, 2
New
KB 1 RWM 2W,1RE, 4
RWM, 2 New
MM Nil Nil
AS Nil Nil
"Retained with minorrepair,” Widening, "Reconstruction
Culverts Shall be widened or reconstructed, details of which are given below:
Name of Road Culverts Widening
ND 15 W, 28 RE, 5 RWM
BA 15 W, 28 RE, 5 RWM
MB 8 W, 84 RE, 15 RWM
HK 9W, 113 RE, 56 RWM
HA 31 W, 35 RE, 01 RWM
KN 1W, 13 RE, 18 RWM
KB 34 W, 36 RE, 7 RWM
MM 3W, 58 RE, 41 RWM
AS 6 W, 56 RE,14 RWM
1m wide rectangular Footpath cum drain has been proposed in built up areas. 1.8 m
wide unlined rectangular drain has been proposed in rural areas
Side / Cross drains shall be cleaned once in a Month during maintenance Period.
The Vertical Profile of road has been increased to avoid overtopping of water in built up
areas.
10. |ROAD SAFETY

Accidents Frequently take place

on roads.

ND - (a,b,c,d,e,f)
MB - (a,b,d,f)
HK - (a,e)

HA —(a,b,d)

The road is being improved from single/ intermediate lane to Two lanes with Paved /
Earthen Shoulder to augment the carriageway capacity.

In built up areas Footpath cum drain along with concrete pavers between Footpath and
concrete tied shoulder shall be provided for segregating the pedestrians from moving
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S. No. Issue Raised Locations Response of Project Authorities
KN- (a,b,c) traffic.
KB- (a,b,c,d,e,f) Horizontal and Vertical road geometry has been improved to the extent in accordance
MM- (a,b,c,d,e,f) with IRC Guidelines.
AS - (a,b,e) Horizontal curves with radius less than 300 m, width of pavement and roadway shall be
increased.
Signages are not presentonthe [ND - (a,b,c,d,e,f) All Road safety measures like Signages like Cautionary, Mandatory and informatory
Road. BA - (a,b) signs, Delineators, cat eye, Road way indicators, Hazard markers etc. shall be
MB - (a,b,d,f,9) proposed.
HK - (b,c,d)
HA - (a,b,c,d)
KN- (a,b,c)
KB- (a,b,c,d,e,f)
MM- (a,b,c,d,e,f)
AS - (a,b,c,d,e,f,g)
Safety of Students is serious issue |ND - (a,ef) Informatory and Cautionary Sign board shall be provided at sensitive locations.
as Students has to cross roads for |BA - (a,d)
attending school. MB - (b,f,g)
HK - (a,b,c,d)
HA - (a,b,c,d)
KN- (a,b,c)
KB- (a,b,c,d,e,f)
MM- (a,b,c,d,e,f)
AS(a,b,e)
Requirement of Traffic HK - (a, e) During Construction:
management: Traffic management shall be done as per IRC:SP 55-2014. Sign boards for route
There is no proper management of diversion, reflective tapes along excavated areas shall be used during construction for
traffic. safety in the construction site and for the convenience of moving traffic, temporary
diversion will be done.
During Operation:
Traffic control devices and road safety features, including Traffic Signs, Road
Markings, Road lighting & Crash Barriers are proposed and designed as per relevant
IRC codes and standards.
Segregation of pedestrian and fast moving traffic shall be done at builtup locations and
concrete pavers shall act as parking areas in commercial.
11. |Loss of Property Loss of All Locations Improvement of Road has been restricted within Right of way to avoid Land

Livelihood

Acquisition.
People who will be losing livelihood, their commercial structures shall be compensated
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S. No. Issue Raised Locations Response of Project Authorities
in accordance with ADB’s Entitlement Matrix / PWD’s Basic Schedule of Rates (BSR).
In built up Areas improvement of road shall be limited between building lines.
12. |Archaeological Monuments or 1,3,5,7 No Archaeological Monuments notified under The Ancient Monuments and
Place of Cultural Importance Archaeological Sites and Remains Act 1958 (ACT No. 24 of 1958) is present on 500m
on either side of Right of Way.
13. |Green Cover along the road i, iii, v, vii ND — Entire length notified as PF vide Order No. 155/ XIV-331-50 dated 10.02.1960
Vacant Space on either side of MB — notified protected forest from chainage km 9.000 to km 31.000 vide Order No.
road has been notified as 155 / XIV-331-50 dated 10.02.1960
Protected Forest. HA - RoW from Bahera Chowk at km 33.375 to Alipur Jita at km 48.675 is notified as
protected forest vide Notification No. 3278/14-2-43/86 dated 7th August, 1986
MM - approx.first 0.800Km of the Project Road section (Mohanlalganj-Bani Road-
NH24A,; falling in Lucknow District) is notified as Protected Forest
Work on Project shall start after taking Permission Under Forest Conservation Act (
1980)
Net Present Value of the diverted forest land, cost of compensatory afforestation of 3
trees in lieu 1 tree proposed to be felled and all other Statuary demands shall be
deposited in Compensatory Afforestation Fund Management and Planning Authority
managed by Ministry of Environment and Forest and climate change, New Delhi.
14. |Felling of Road Side Trees ii, iv, ViA, viB Road Side trees shall be felled after taking permission from the authorities.
Trees shall be planted on Vacant Spaces in available ROW.
15. |Health and Hygiene
During Construction of Roads ND - (a,b,c,d,e,f) Labors shall be Screened Medically before employing and regular Medical Checkup
labor camps shall be established |BA - (a,b) shall be Carried out.
and labor from outside shall come |MB - (a,b,d,f,g) Mobile Toilets / Earthen lined latrines shall be provided in camps.
which will be a Health and Hygiene |HK - (b,c,d) Water shall be Supplied to the labor camp and existing Hand Pumps being used by
Hazards. HA - (a,b,c,d) locals shall not be used or else new hand pumps shall be bored for meeting demand of
KN- (a,b,c) labor camp.
KB- (a,b,c,d,e,f) Labor Camp shall be located away from the settlements / water courses
MM- (a,b,c,d,e,f)
AS - (a,b,c,d,e,f,9)
16. |Employment to Local People ND - (e,f) Direct and indirect employment shall be generated due to the Project.
HK - (a,c,d,e) Major generation of employment shall be during construction stage and preference
HA — (a,b,d) shall be given to local people.
KN- (a,b,c)
KB- (a, c,d, f)
MM- (a,b,c,d,e)

AS - (a,b,e)
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Source: DPR Consultant

ND — Nanau Dadon (MDR 82W), BA - Bulandshar — Anoopshar (MDR 58W), MB - Muzaffarnagar — Baraut (MDR 135W), HK - Haliyapur — Kurebhar — Bilwai (MDR 66E)
HA - Hussainganj-Hathgaon-Auraiya-Alipur (MDR 81C), KA - Kaptanganj-Naurangiya (ODR 24), KB - Kaptanganj-Hata- Gauri Bazar- Barhaaj Marg (MDR 25E)

MM - Mohanlalganj to Maurawan Unnao Marg (MDR 52C), AS - Aliganj-Soron Marg (MDR 45W)
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2. Second Level Consultation

464. The PPTA Consultant carried out extensive meaningful Second Tier of
Consultation to share the design and Draft Initial Environment Examination with the
Stakeholders. Consultations were carried out in groups, individual stakeholders. The
Stakeholders were briefed about the Response to their issues raised in the Public
Consultations carried earlier and their suggestions were again invited. Many of the
suggestions raised in Second tier Consultations were similar to those raised earlier, only
new issues are being presented in the table below. Details of locations of public
consultation are given in Table V-4. List of Govt. officials and public representatives who
were consulted is given in Table V-5. Issues raised and the suggested improvements
are presented in Table V-6. The Fig. 121 & Fig. 122 shows Second Tier Process of
Public Consultations being done on project roads. Signed attendance sheet is given in
Appendix 41 to Appendix 48.
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Fig. 121: Photographs of Second Level Consultation
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Fig. 122: Photographs of Second Level Consultation
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Fig. 123: Consultation with Forest Officials

Consultation with Chief Engineer, Consultation with Executive Engineer
Project Director, Staff Officer and on Aliganj Soron Marg
other Staff of PWD.

|
"

(Al

-\ ".\w"_

Consultation with DFO, Consultation with surveyor,
Sultanpur, Haliyapur Kurebhar-Bilwai Road Fatehpur Forest Division,
Hussainganj- Alipur Marg

11

Consultation with surveyor at Consultation with Flying Scott
Kushinagar Forest Division Incharge & surveyor,
Kasganj, Aliganj Soron



Table V-4: Locations of Second Level Consultation
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NS' Road Stretch Date Time Location Participants / Focused Group N.OZ of
o. Participants
1. Nanau to Dadon o | 24/12/2014 3:00 PM Pilgkhna Chairman | Chairman and Panchayat Member 15
(ND) Office
(MDR 82W) B | 25/12/2014 10:00 AM Nanau Auto and Truck drivers 12
' 25/12/2014 12:01 PM Pilakhna Local Residents 12
0 | 25/12/2014 1:00 PM Sikandarpur Local Residents 20
e | 25/12/2014 3:00 PM Tikta Local Residents 10
¢ | 25/12/2014 4:30 PM Charra Chairman Office | Chairman and Panchayat Member 10
n | 26/12/2014 11:00 AM Charra Town Shop owners 25
0 | 26/12/2014 2:30 PM Naglabhod Local Residents 15
2. Bulandshehar -| a 27/12/2014 12:15 PM Jatwai Sarpanch and Panchayat Members 15
Anupshehar (BA) 12:05 PM Karanpur Kalan Govt Employee and Local
(MDR 58W) B | 28112/2014 Residents 6
Vi 28/12/2014 12:30 PM Anupshehar Shop-owner 3
o 28/12/2014 4:00 PM Amarpur Truck Drivers 2
€ 28/12/2014 2:00 PM Jirauli Farmer Group 25
¢ 28/12/2014 12:20 PM Daulatnagar \S/irI]Iagers, Farmers and 11
opkeepers
3. Muzaffarnagar- a | 14/2/2015 3:30 PM Shahpur Town Truck Drivers and Local Residents 5
Baraut (MB) B 14/2/2015 4:30 PM Harsoli Viilage Auto Drivers 10
(MDR 135W) y | 14/2/2015 5:15 PM Taoli Auto Drivers 6
& | 15/2/2015 9:30 AM Budhana Chairman and Panchayat Members 10
€ 15/2/2015 10:30 PM Budhana Truck Drivers and Local Residents 15
4 15/2/2015 11:30 AM Madimpur Local Residents 7
n 15/2/2015 12:15 PM Shahpur Police, Pedestrian and Fruit sellers 10
0 15/2/2015 2:00 PM Bharal Sarpanch and Gram Sabha 20
Members
I 16/02/2015 12:00 PM Tawli Local Residents 20
K 12/02/2015 11:00 AM Shahdabbar Local Residents & Shopkeepers 23
A 13/02/2015 4:00 PM Daha Shopkeepers 23
4. Haliyapur-Kurebhar a | 26/2/2015 10:30 AM Haliyapur Shop Owner and Local Residents 8
— Bilwai (HK) B 26/2/2015 11:30 AM Kanhaisingh Ka Purwa Housewives 3
(MDR 66E) Yy | 26/2/2015 12:01 PM Kanhaisingh Ka Purwa Local Residents 10
0 | 26/2/2015 12:30 PM Dobhiyara Local Residents 15
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S Road Stretch Date Time Location Participants / Focused Group N.OZ of
No. Participants
e | 27/2/2015 10:30 PM Delhi Bazaar Sarpanch and Panchayat Members 8
¢ | 27/2/2015 11:15 AM Pirukala Local Residents 10
n | 27/2/2015 11:30 AM Pirusarraya Milk Van Driver and Principal 8
0 | 28/2/2015 12:15 PM Chaurma Local Residents 5
I 28/2/2015 3:30 PM Dharampur Truck Drivers 15
K | 1/3/2015 1:00 PM Bilwai Shop Owner 5
A | 1/3/2015 1:30 PM Bibiganj Shop Owner and Local Residents 15
u 1/3/2015 4:00 PM Kurebhar Pradhan, Gra_m sabha members 30
and Local Residents
v | 2/3/2015 10:30 AM Dostpur Local Residents 25
¢ | 2/3/2015 11: 00 AM Dostpur Auto and Taxi drivers 20
o | 27/02/2015 12:30 PM Bhawanigarh Far_mers, Shopkeepers, Local 15
residents
5. Hussainganj- _ o | 18/02/2015 3:16 PM Afoi Panphayat Members and Local 5
Hathgaon-Auraiya- Residents
Alipur (HA) B | 18/02/2015 4:02 PM Mohmadpur Gauti Local Residents 5
(MDR 81C) y | 18/02/2015 4:21 PM Chauck Sarai Local Residents 5
6 | 18/02/2015 4:33 PM Prem Nagar Local Residents 10
€ 18/02/2015 5:17 PM Hathgaon Chainman and Local Residents 7
C 19/02/2015 11:01 PM Hussainganj Panphayat Members and Local 10
Residents
n 19/02/2015 01:08 PM Bajranjapur Panphayat Members and Local 13
Residents
0 | 19/02/2015 3.08 PM Rampur Local Residents 5
| 19/02/2015 05:02 PM Kandhai ki purwa Panphayat Members and Local 13
Residents
« | 19/02/2015 05:08 PM Bela Panphayat Members and Local 10
Residents
A | 20/02/2015 11.05 PM Laxmanpur Panphayat Members and Local 7
Residents
u | 20022015 12.30 PM Ahinda Panphayat Members and Local 9
Residents
v 21/02/2015 3.30 PM Alipur Jita, Afoi Auto driver, truck driver 7
£ 21/02/2015 410 PM :athgaon, Rampur, | Auto driver, truck driver 10
asanpur
o 02/03/2015, 12:30 PM, Chhivlaha Shopkeepers 22
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NS' Road Stretch Date Time Location Participants / Focused Group N.OZ of
o. Participants
25/02/2015 & | 2200 PM &
28/02/2015 3:00 PM
m | 09/06/2015 4:00 PM Nirvaya Farmers and local residents 12
6A. ﬁaptaing.anj- o | 06/06/2015 3.30 PM Naurangia S_hopkeepers, Auto-drivers 15
aurangia (KN) Villagers
(ODR 24) B | 06/06/2015 05.00 PM Rambag Chauraha Villagers 15
y | 09/06/2015 3.00 PM Mishrauli, Pagar Mauza | Villagers & Shopkeepers 19
o | 09/06/2015 4:30 PM Bandeliganj Chauraha Villagers & Shopkeepers 15
e | 09/06/2015 4:00 PM Nirvaya Farmers and local residents 12
6B. gapte_mganj-Hata- | o | 08062015 3.30 PM Chappauli ViIIage_rs, Shopkeepars, o4
auri Bazar- Barhaaj Autodrivers
Marg (KB) B | 08/06/2015 2.30 PM Hata Auto Drivers 7
(MDR 25E) y | 08/06/2015 4.30 PM Narayanpur Village Villagers & ShopKeepars 18
6 | 08/06/2015 5.30 PM Indupur Villagers 1
e | 09/06/2015 2:30 PM Junga Bazar Villagers & ShopKeepars 13
C 10/06/2015 3:30 PM Gauribazar Shopkeepers and farmers 13
7. Mohanlalganj- a | 14/06/2015 3.00 PM Unchgaon Killa Villagers, Shopkeepars 12
Maurawan-Unnao 2.30 PM Tushraur Villagers, = Shopkeepars,  Auto
Marg (MM) B | 14/06/2015 Drivers 13
(MDR 52C) y | 15/06/2015 11.30 AM Mohanlalganj ShopKeepars & Drivers 12
0 | 15/06/2015 1.30 PM Kalu Khera Auto Drivers 10
€ 16/06/2015 2:30 PM Maurawan Villagers & ShopKeepars 12
C 16/06/2015 4.30 PM Mohanlalganj Truck Drivers 2
n | 04/06/2015 3:00 PM Dhanwara Farmers 15
6 | 04/06/2015 2:30 PM Jabrella Women Group 11
8. Aliganj-Soron Marg | a | 4/6/2015 11:30 AM Sahavar Shop owner and Local Residents 20
(AS) B | 5/6/2015 11:00 AM Patiyali Local Residents 10
(MDR 45W) y | 5/6/2015 11:30 AM Ganjdundwara Local Residents 10
0 | 5/6/2015 12:01 PM Sahavar Truck Driver and Fruit Seller 2
e | 5/6/2015 12:30 PM Yakutganj Stakeholders 15
¢ 5/6/2015 10:00 AM Humainyupur Erinpipal, Teachers and Local 8
esidents
n | 5/6/2015 11:15 AM Soron Local Residents 10

Source: PPTA Consultant
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Table V-5: Consultation with Government Agencies / Public Representatives

S. No. | Name of the road Date Location Participants Outcome of Consultation / Issues Discussed
The contractors shall obtain NOC from Pollution Control
Mr. S.K Singh, Chief Engg. | Board before installing and operation of hot mix and
UP PollutionControl Board | batching plants.
Mr. Akhlag Hussain Chief | Hot mix plants shall be sited in accordance with UPPCB
1. All Roads 27/12/2014 LKO Environment Officer guidelines.
Mr. Amit Chandra, Environmental quality of the project area should not
Executive Engg degrade during the construction period.
UPPCB HQ Lucknow Environment Management Plan and Environment
Monitoring Plan should be implemented in true spirit.
Integration of Environment Mitigation measures into the
Mr. Surender Kumar desi_gn. :
Throughout Ny Environment Budget for project road.
. Singh, CE UPPWD s : . .
2. All Roads the Project LKO Institutional set up for implementation of Environment
. Mr. Uma Shankar SE ; ) .
Design Stage Safeguards during project execution stage.
UPPWD . - ; . .
Capacity Building in respect of implementation of
environment safeguards
. Permission for diversion of forest land from Forest
ND, BA,MB,AS Through_Out Mr. Satish Kumar, SE, Department under Forest Conservation Act (1980),
3. The Project LKO UPPWD o . ;
KN, KB, HK,HA . Permission for cutting of Road side trees shall also be
Design Stage Mr. Agarwal SE UPPWD . : .
obtained before execution of construction work.
Through Out Mr. Salil Yadav Discussed and finalized Environment Budget.
4. All Roads The Project LKO Executive Engineer, PWD | Integration of EMP into the bid documents.
Design Stage HQ
The project road does not attract EIA Notification 2006 and
Department of Mr. Anurag Yadav subsequent amendments as it is neither designated as
5. All Roads 5/01/2015 Environment, Nodal Officer, State Expert | National Highway nor State Highway. Hence prior
LKO Appraisal Committee UP Environment Clearance is not required under EIA
Notification 2006.
Mr. D.P. Gupta, DFO, Informed that complete stretch of Nanau Dadon Road is
Aligarh notified as PF vide notification number — 1115- 10" Feb
Nanau to Dadon Forest Office Mr. R.P. Singh, Steno to 1960.
6. (MDR 82W) 26/12/2014 Aligarh ' DFO Permission for diversion of Forest Land shall be required
9 Mr. Ashok Kumar Nimesh, | to be obtained from MoEF&CC under FC Act (1980).
RO. Aligarh

Mr. Rajveer Singh, RO,
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S. No. | Name of the road Date Location Participants Outcome of Consultation / Issues Discussed
Atrauli
Reported that road condition is very bad leading to
7 Nanau to Dadon 24/12/2014 Pilakhna Chairman and Panchayat | inconvenience and high accident rates.
| (MDR 82W) Chairman Office Member Drainage Problem is there along the road in Pilakhana due
to partially damaged and choked drainage.
8 Nanau to Dadon 25/12/2014 Charra Chairman and Panchayat | Many structures will be impacted due to widening of road.
) (MDR 82W) Chairman Office Member
Mr. Anuj Kumar Saxena, | Project road is not a notified protected forest. Permission
Bulandshehar — DFO, Bulandshehar for felling of trees has to be obtained prior to start of work.
Forest Office, Mr. Kamal Kishor, RO,
9. Anupshehar 29/12/2014 Bulandsheh A heh
(MDR 58W) ulandshehar nupshehar
Mr. Fateh Singh, Block
Officer, Anupshehar
B e Problem of monkeys near the temple areas, leading to
ulandshehar — S h and Panchayat their killing in accidents
10. Anupshehar 27/12/2014 Jatwai arpanch an y 9 ns.
Members e Surface water bodies, specially canals should not be
(MDR 58W) ) .
impacted due to road construction.
Informed that road stretch from Taoli to Budhana Town is
Muzaffarnagar- Forest Office Mr. H.V. Girish, DFO, notified as PF vide notification number — 1115- 10" Feb
11. Baraut 13/12/2014 Muzaffarnaga,r Muzaffarnagar 1960
(MDR 135W) Mr. Dev Dutt, Forester Permission for diversion of Forest Land shall be required
to be obtained from MoEF&CC under FC Act, 1980.
Muzaffarnagar- Chairman and Panchayat Water Quality of Hindon River is very poor due to various
12. Baraut 15/2/2015 Budhana Members types of wastes from villages and industries and dumping
(MDR 135W) of wastes entering the river.
Muzaffarnagar- Sarpanch and Gram Road safety is main issue.
13. Baraut 15/2/2015 Bharal Sabha Members
(MDR 135W)
M. D.K. Singh, DFO, Informed that three ranges fall under this road stretch,
Haliyapur- _ Sultanpur which. are Kurebha_r, Kadipur and Musafirkhana}. _
14, Kurebhar - Bilwai 04/03/2015 Forest office, Mr. Ramesh Kumair, Permission for felling of_ trees hasl to be obtained prior to
(MDR 66E) Sultanpur S_.D.O. For_est start of work. The road side plantation has been carried out
Mr. Rajendra Shrivastava, | by Forest Department.
Draftsman
Haliyapur- Poor condition of road and absence of drainage system.
15. | Kurebhar-Bilwai | 27/2/2015 Delhi Bazaar | S@'Panchand Panchayat

(MDR 66E)

Members
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S. No. | Name of the road Date Location Participants Outcome of Consultation / Issues Discussed
Haliyapur- Pradhan, Gram sabha Noise, absence of drainage system and road safety.
16. Kurebhar - Bilwai 1/3/2015 Kurebhar members and
(MDR 66E) Stakeholders
Informed that road stretch from km 33 to km 48 of this road
Hussainganj- (Check) is notified as PF vide notification number — 1115-
17 Hathgaon-Auraiya- 20/02/2015 Forest Division, Mr. Mohan Chand Yadav, | 10" Feb 196033 to 48
' Alipur Fatehpur Surveyor Road falls under two ranges, namely Khaga and Fatehpur.
(MDR 81C) Permission for diversion of Forest Land shall be required
to be obtained from MoEF&CC under FC ( ACT)1980.
Hussainganj- e Absence of drainage system.
Hathgaon-Auraiya- : Panchayat Members and | « Water logging problem at builtup locations.
18. Alipur 18/02/2015 Afol Stakeholders e Road safety is an issue in urban locations.
(MDR 81C)
Hussainganj-
Hathgaon-Auraiya- Chainman and
19. 9 Alipur y 18/02/2015 Hathgaon takoholdors
(MDR 81C)
Hussainganj-
20. Hathgaon-Auraiya- 19/02/2015 Kandhai ki Panchayat Members and
Alipur purwa Stakeholders
(MDR 81C)
Hussaingan;-
Hathgaon-Auraiya- Panchayat Members and
21. Alipur 19/02/2015 Bela Stakeholders
(MDR 81C)
Hussaingan;-
29 Hathgaon-Auraiya- 20/02/2015 Ahinda Panchayat Members and

Alipur
(MDR 81C)

Stakeholders
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S. No. | Name of the road Date Location Participants Outcome of Consultation / Issues Discussed
Mr. R.P Singh, DFO, There is no Forest area, no eco-sensitive area, no
Kaptaingani- Kushunagar endangered species etc. in the area.
N ) Mr. Sohan Lal, Draftsman,
aurangia Kushinagar
(ODR 24) & Forest Office Mr. Anil Kumar Yadav
23. | Kaptanganj-Hata- | 10/06/2015 Ko : - !
Gauri Bazar- ushinagar Su_ryeyor
Barhaaj Marg Mr. Dilip Kumar
(MDR 25E) Shrivastava, Range
Officer, Khadda
Mr. PC Singh, RO, Hata
Kaptanganj-Hata- Mr. Ratnesh Shri\_/astava, There is no Fo_rest area, no eco-sensitive area, no
Gauri Bazar- Forest Office DFO, Deoria endangered species etc. in the area.
24, B : 10/06/2015 . ’ Mr. D.N. Parsad,
arhaaj Marg Deoria Draftsman
(MDR 25E) Mr. Sachinanad, Surveyor
Mr. Uday Veer Singh, Informed about the presence of Baknai / Badila Jheel,
ACF, Unnao which is visited by Migratory birds in Winter who visits
M . Mr.Girjesh Kumar Awasthi, | Nawabganj Bird Sanctuary.
ohanlalganj- R '
Maurawan-Unnao Forest Office ange Officer, Purva
25. 18/06/15 ’ Range
Marg Unnao :
(MDR 52C) Mr. Anil Kumar
Shrivastava, Draftsman
Mr. Devki Nandan Yadav,
Forester
Mohanlalganj- Mr. S.C Yadav, DFO, Informed that Mohanlalganj to Bani Road is notified as PF
26 Maurawan-Unnao 19/06/2015 Forest Office, Awadh vide notification number — 1115-10" Feb 1960
’ Marg Awadh Mr. K.S. Nagarpatti,
(MDR 52C) Surveyor
Mohanlalganj- Confirmed about the presence of PF along Mohanlalganj to
27 Maura\'(vllan-Unnao 19/06/2015 Range Office_, Mr. C.K.P Cho_udhary, Bani Road.
arg Mohanlalganj Range Officer
(MDR 52C)
Mr. R. Balachandran, There is no Forest area, no eco-sensitive area, no
Aliganj-Soron Forest Office DFO, Kasganj endangered species etc. in the area
28. Marg 06/06/2015 Kasgan ’ M. Sudesh Bharti, Flying
(MDR 45W) y Scott Incharge

Mr. A.K. Singh, RO,
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S. No.

Name of the road

Date

Location

Participants Outcome of Consultation / Issues Discussed

Kasganj
Mr. Bharat Singh, Steno to
DFO

Source: PPTA Consultant

Table V-6: Responses of Project Authorities/ PPTA Consultant

S. No. Issue Raised Locations Response of Project Authorities
1. Project was welcomed. All locations It will be tried to improve all suggestions feasible in the design.
2 Water Quality
Ground water quality is not MB — (0,€,k,A) Ground Water Quality is not deteriorated due to the project through leaching of chemicals,
good. HA — (g, 0) oil & grease, pollutants etc. Mitigative measures like provision of Qil interceptors, cemented
KN — (a,B,y) platform at places of re-fuelling stations, provision of mobile toilets/ lined pit latterines etc.
KB — (a) have been outlined in EMP.
MM — (Y,ﬁﬂ) 1
Surface Water: HA — (v,&,1,K,A,4,V) The boundary of Ponds along the road during Construction Period shall be provided with
Runoff from roads also enters |KN — (a,y,€) Silt Fencing. Details of Which are as under:
the ponds at some locations. I\K/lli/l_ (a,B,Y,€) Road Retaining Intergepting _ditch. & Silt fencing quring
—(9,€) tretches wall (m) sedimentation pit construction
HK - (8,v,¢) stre (no.) (maximum in m)
ND 0 0 74
BA 54 0 39
MB 140 1 161
HK 112 2 79
HA 170 3 44
KN 0 1 100
KB 0 3 70
MM 116 11 Maximum length 150 m
AS 0 0 0
Total 592 21 717
Road Side drainage shall be constructed which will have outfall in the nearest Cross
Drainage structure. Cross Drainage Structures shall be widened where ever required to
accommodate the flow of water. This will help in arresting the flow of water into ponds and
shall also save water in ponds from getting polluted.
Pisciculture is done in pond |MM(d) Very large Pond is adjacent to the Project Road and Fish breeding is done on large scale in

adjacent to Mohanlalganj
Morawan Marg. During

the Pond. To offset or mitigate the adverse impact on Pond, the following measures has
been outlined in EMP:
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S. No. Issue Raised Locations Response of Project Authorities

construction of road, water ¢ Intercepting Channel shall be constructed along the circumference of pond along the
quality of pond may be road. The surface run off shall be intercepted by the channel diverted to Oil cum
impacted in terms of Sedimentation Chamber before discharging it.
degradation of water quality « Silt Fencing shall be placed along the circumference of the pond facing the road etc.
due to sub surface run off e Water Quality of pond shall be tested prior to start of pre-construction activities and
laden with silt particles, oil thereafter regular monitoring of water quality shall be done and if at any stage Water
and grease. The increase in Quality shall be found to deteriorate immediate measures shall be taken to restore water
Turbidity of Pond water may quality.
interfere with the Process of
Photosynthesis and other
activities as sunlight shall be
obstructed and respiratory
system may also got
impacted due to increase silt
in the water.
Rivers / Canals are crossing |ND - (a,9,¢,0) Rivers Sai in Mohanlalganj Morwan Road and River Gandhak in Kaptanganj Naurangia
the roads and may be MB — (a,y,0,6,A) Road are the only two Perennial rivers crossing the roads , River Ganges is near to Nanau
impacted during construction |HK — (g,n,u,v,§) — Dadon and Bulandshar Anoopshar Road The nearest distance is of river Ganges, is
activities. HA — (&,k,A,4,V) 900m from our Bulandshar Anoopshar Road .

AS — (©) During Construction of Project Road Rivers / canals may be impacted, measures has been

MM- (8) outlined in EMP which include:

KN-( B, €) e Construction Materials should not be stored near the streams during construction.

KB (v, 0, €) e Silt Fencing shall be erected on the banks near the construction site as specified in

EMP.
e Construction / Widening of Cross Drainage Structures shall be carried out in dry
season and streams shall be cleaned off debris, etc. after completion of work.
Hindon River is polluted due |MB — (c) Message of the Community has been communicated to the Pollution Control Board
to discharge of effluent from |12 Officials about Pollution in River Hindon.
Leather industries located in
upstream.
3. Air Quality

Air quality is not good due
dust from movement of traffic.
Due to sugarcane
transportation during winter
season, the air problem
becomes more severe.

ND - (a,B,v,9,£,4,n)
BA —(y)

MB — (a,y,8,€,n,6,1,k,A)
a,Y,€,KA,V,E)

HK — (
HA — (3,€,0,v,€)
KN — (B.y.€)

Through construction of new road, air quality will improve.

Presently roads are not adequate to carry the traffic. Carrying capacity of roads after
widening shall increase and bottle necks shall be removed, which will facilitate the smooth
flow of traffic and vehicular emissions will be reduced because of which, air quality along
the Project roads shall improve during operational phase of the Project.
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S. No. Issue Raised Locations Response of Project Authorities
KB - (v.0)
MM — (y,£,0)

AS — (a,B8,y,9,&,4,n) 1

Establishment of Construction
Yard, Hotmix and Batching

Plants

1

Contractor shall select the site of hot mix plants in accordance with guidelines of UP
Pollution Control Board away from settlements and also brick kilns to avoid the
commutative impact of emissions. Contractor shall obtain Consent To Establish and
Operate before establishing and operating the plant. Contractor shall comply with the
conditions stipulated in consents and also provisions of the Air (Prevention and Control of
Pollution) Act, 1981.

Construction yards / batching plants shall be sited away from streams, settlements and
shall not be located on Agricultural land.

The Condition of Pavement is

not good resulting in

generation of dust, more
vehicular emissions due to

acceleration and de

acceleration of vehicles.

ND — (All Locations)
HA — (All locations)
HK - (All locations)
MB - (k,A)

The Condition of Pavement is not good especially in entire Stretch of Nanau — Dadon ,
Hussainganj — Alipur Road, Haliyapur — Kurebhar- Bilwai , Kaptanganj — Hata-Gauribazar —
Rudrapur Barhaaj Marg and few stretches of other roads resulting in generation of dust
from pot holes, Vehicles going on berms due to big pot holes. Vehicle Emissions from
Vehicles due to acceleration and de acceleration of Vehicles while travelling on road due to
Pot holes.

All Roads Except Bulandshar-Anoopshar and Muzaffarnagar — Baraut Roads are single /
Intermediate lane. During overtaking vehicles has to travel on earthern shoulders whose
conditions are not good resulting in generation of dust.

In built up area there is conflict of Pedestrian Traffic, Moving Traffic, and Parking Vehicles.
In built up Area Pedestrian traffic has been segregated by providing Footpath cum drain,
Concrete Pavers shall be provided in space between Concrete tied Pavement and Drains
which shall be used for Parking of Vehicles. The road shall be widened /Improved to Two
lane with Paved Shoulder.

The Profile of Road shall be raised in urban stretches where overtopping has been
reported. 1m wide lined drains cum footpath shall be constructed in urban Stretches.

Rigid pavements shall be constructed in urban areas. This will prevent the problem of water
accumulation on road and damage to pavement due to the water accumulation on roads.
The length of Section where rigid pavements shall be constructed for different project roads
are given below:

S. No | Name of Road Length (km)

1. ND 7.150
2. BA 6.870
3. MB 9.444
4. HK 29.870
5. HA 6.650
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S. No. Issue Raised Locations Response of Project Authorities
6. KN 7.040
7. KB 24.030
8. MM 10.200
9. AS 10.052
All these measures shall result in uninterrupted free flow of traffic resulting in less
generation of dust and less Vehicular emissions.
4. Drainage
At some locations, flooding of |ND — (a,B,v,€,Z,n) The Profile of the road has been raised where overtopping / flooding has been reported in
Water takes place on road MB (a,0, €,(,06,k) urban Stretches.
during Rainy Season — (&,K,A 4,V,§)
-(3¢)
- (a,B,v.5,¢)
- (v.8)
MM (a,B,v,0,€,0)
- (0131Y!6’£!n)
Proper concrete drainage ND — (g,0) 1m wide rectangular lined drains shall be constructed in urban Stretches and 1.8m wide
system should be provided in |MB — (a,5,,0,k) unlined drains shall be constructed in rural areas.
urban stretches HK — (&,A,4,V) Name of Road Lined Drain Unlined Drain Total Length
HA — (3,€) (km) (Km) (km)
KN - (a,B,y,0,€) ND 14.300 45.572 59.872
KB - (a,B.v.€) BA 13.740 58.500 72.24
MM — (a,B.v.0,,C) MB 25.067 93.140 118.207
AS —(a,B.y,5,£,n) HK 59.740 131.516 191.256
7,15,16. 18, 19, 20, 21, HA 13.300 58.050 71.35
22 KN 14.080 34.400 48.48
KB 48.060 74.640 122.7
MM 20.400 87.830 108.23
AS 20.104 50.906 71.01
5. Road Safety
Accidents near colleges and - (a,B,y,0) Rumble Strips shall be provided near Schools, colleges, hospitals, Settlements etc.
schools are caused by the MB - (a,B,v,0,£,0) Required road safety measures like zebra crossing, general signage, warning / informative
speeding vehicles. —(a,n,1,M4,8) board etc. Shall be installed.
Drivers of local public —(8,&,M,v,0,11)
transport like Auto’s, Magic —(a,B,y,0)
want smooth running of —(B,Y,0,¢)
vehicles and road safety MM — (a,5,¢,0)
features along the road. - (B,y)
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S. No. Issue Raised Locations Response of Project Authorities
13, 16, 18, 19, 20, 21, 22
Most of Settlements along the [ND — (Z,n) In Urban areas where rigid pavement shall be constructed additional space between the
road serves as Market Place |BA — (y) tied concrete paved shoulder and 1m wide lined drain shall be filled with concrete pavers
for nearby areas, people MB - (a,y,0,6,K,A) which shall acts as Parking areas.
coming to market areas park |HA — (,€,K,A,0)
their vehicles especially bikes |AS - (a,B,y,0)
in market area in haphazard
manner leading to traffic jams
and accidents.
Footpath to be provided for -(Q) 1m wide Footpath cum lined drain has been proposed in urban locations for segregation of
pedestrians in urban areas MB - (a,0,€,n,0) Pedestrian traffic. Profile of road has been raised at overtopping locations.
HK - (&,u)
HA — (8,£,¢,0)
KN - (a,B)
KB (a,8,0)
- (v.9)
—(a,B.y.5)
Street lights to be provided. -(0) Street lighting shall be provided in urban areas.
- ()
6. Road Amenities
Bus Shelters has not been —(a,g,n) Bus shelters shall be provided in all roads at built up sections, number of Bus Stops
provided in the DPR. Make BA —(y) provided on different sections are given below:
Provisions for same in the MB - (a,0,¢,0) S. No Name of Road Nos.
design HK (A1) 1. ND LHS 08, RHS 08
- (B,£,k,A) 2. BA LHS 09, RHS 09
KN (a,9) 3. MB LHS 24, RHS 24
KB (a,8,0) 4. HK LHS 31, RHS 31
- (B.y..0) 5. HA LHS 21, RHS 21
- (a,B.v,0,€,¢,n) 6. KN LHS 12, RHS 12
7. KB LHS 26, RHS 26
8. MM LHS 25,RHS 25
9. AS LHS 16, RHS 16
7. FLORA

Roadside Trees will be cut for
the project.

Almost all locations,
3,5,6,9, 14, 17, 23, 24,

25, 26, 27, 28

Nearly 37873 trees are likely to be cut out of 62988 that will be compensated at the ratio of
1:3. Two very old Peepal trees have been saved at km 52.000 in Village Tali of Aliganj
Soran Road. Additional compensatory afforestation shall be done @ 1:2 at available
spaces along the road. Only those trees shall be felled which will directly impinge on work.
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Trees to be preserved asin  [ND — (a,y) It has been observed during the visits, the conditions of road is very poor and there is

some area plantation is very |[MB — (B,y,A) generation of dust due to running of vehicles which settles on leaves of trees and interferes

dense and it should be HK - (¢,6,u,v,0) with the process of Photosynthesis. This has retarded the growth of trees and diseases in

preserved KN — (¢) plants. With the improvement of roads, dust generation due to plying of vehicle shall

Growth of Trees along the KB — (v,0) decrease and impacts shall reduce.

sides of road is not good and [MM — (n

in cases trees are also AS - (,n)

suffering from diseases.

Orchards are Present along |MB — (y Orchards are Present along the road and may be impacted during construction due to

the roads and needs to be HK — (8,¢,n,v,¢) construction activities or felling of trees /cutting of branches by the labors. Conditions like

Protected during Construction |HA — (¢) Supply of Fuels to labor and orientation of labours with regard to Orchards shall be done.

Phase. AS — (y)

8. FAUNA

Presence of Monkeys along |BA Monkeys were spotted on road near the temples. With the intention of saving the accident

the road near the temples. 10 on road, specific conditions have been included in EMP like cautionary and educative
boards shall be put up on both sides of such spots. Speed Limits boards shall also be put
up. Rumble strips to be provided on both sides of the spots where monkeys have been
spotted and recorded.

Migratory birds are spotted in |MM — (a) Ponds along the Mohanlalganj-Unnao Marg road are habitat to Migratory Birds during

ponds near Mohanlalganj- 25 winter season. Pin Tail, Gaidwal, Gargniteel, Commonteel, Common Coat, Red Crested

Unnao Marg road during
winters.

Co-chard, Common Co-chard, Mailard, Asian Open wild Storch, Comm Duck, Purple

moorhen, Common moorhen, Indian moorhen, Spot willduck, Black Headed, Ibis, Purple

Hearon, Grey Hearon, Kingfisher, Saras Crain, Sobler, Little Greve, Branze Winged jacana,

Black Necked Starck, Wigeon species have been noted to visit the pond. None of the

species are Endangered Species only two species Sarus crane, a resident species and

Greater spotted Eagle clanga, a migratory species fall under Vulnerable category of

International Union for Conservation of Nature and Natural Resources (IUCN). With the

intention to protect the Migratory Birds, following conditions have been included in the

EMP:

1. During winters from December to February, no construction work on the road upto 1km
on either side of the pond shall be carried out.

2. During construction period from December to February a guard shall be posted along
the pond.

3. No high voltage light shall be erected during construction period upto 1km on either
side of the pond to avoid disturbance to Migratory birds.

4. Workers shall be educated about dos and don’ts in such areas

5. Dense Plantation of Medium and long trees along the edge of Ponds and Right of way
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shall be carried out to act as screen barrier.and will save the birds from glaring of light
of Vehicles travelling on road.
6. Al these measures shall result in Enhancement of Wild Life with the Project
Development
River Ganga is very close to |BA —(y) The Stretch of River Ganges has been notified as Ramsar Site from Brij-Ghat to Narora
Bulandshar-Anoopshar Road Bridge. The Gangetic Dolphins has been reported near Narora Bridge. The Bulandshahar-
near Anoopshehar, labors Anoopshahar- (MDR 58W) road is outside the wetland boundary of Ramsar site and the
can do Fishing activities. The nearest point is junction of Anoopshahar at km 39.700 which is 900m away from the
Gangetic Dolphins are found wetland boundary. This Stretch is not very rich in aquatic fauna because of large human
near the Narora Bridge. No interference as big Anoopshar Urban Locality is located between the road and river
other important aquatic Ganges, bank of river in this stretch is being used for burning and disposing of dead
Fauna has been reported in bodies. The Stretch of river is also receiving sewage from the locality and depth of water is
the area. also less here because of spread of River. Hence, because of above factors and as
confirmed by the local people and Department of Forest. No rich fauna is present in the
area close to Project Road.
9. Religious Property
Many religious structures are |AS — (c,f) — Temple in Design modification has been done to save the religious structure to the extent possible.
present along the road the settlement Religious Structures shall be relocated after consultation
Road Number of Type of Religious Structure
Name Religious
Structures Saved
ND 02 1 Mosque, 1Madrasa School at Tikta Village
BA 01 1 Temple at Avinashnagar Village
MB 01 1 Mosque at Tawli Village
KN 01 1 Temple at Mishrouli
KB 01 1 temple at Sudama Chowk
MM 04 3 Temples at Dhanwara, Sisandi and Sagauli
1 Mazar at Sagauli
AS 05 1 mazar at Patiyali (Km. 27.000), 1 mosque in
Gunj Dundwara (Km. 35.000), 1 mosque &
temple in Sahawar (Km.48.000) and 1 temple in
Tali (Km. 52.300) temple
10. |ENHANCEMENT MEASURES

Ponds and hand pumps along
the road should be enhanced.

ND — (¢,n)
MB — (8,k,A)

HK = (v,¢)
HA — (k,4,0)

Enhancement of ponds:

Detailed provisions shall be decided by the contractor and approved by the CSC/ PWD
based on specific site conditions. However, few suggested provisions are as mentioned:

o The pond shall be provided with earthen embankment along with stone pitching on the
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S. No. Issue Raised Locations Response of Project Authorities
KN - () inner slope and turfing on the outer slope.
KB —() e In case the inner slope is gentler than 1:2 multiple rows of plantation shall be done.
MM — () e Seating arrangement like benches shall be provided.
AS —(v.€) e Provision of solar lighting.

Enhancement of Hand Pumps
To avoid loss of surplus water withdrawn from hand pump during community use, a soak

pit shall be provided.

Source: PPTA Consultant

ND — Nanau Dadon (MDR 82W)

MB - Muzaffarnagar — Baraut (MDR 135W)

HA - Hussainganj-Hathgaon-Auraiya-Alipur (MDR 81C)

KB - Kaptanganj-Hata- Gauri Bazar- Barhaaj Marg (MDR 25E)
AS - Aliganj-Soron Marg (MDR 45W)

BA - Bulandshar — Anoopshar (MDR 58W)

HK - Haliyapur — Kurebhar — Bilwai (MDR 66E)

KA - Kaptanganj-Naurangiya (ODR 24)

MM - Mohanlalganj to Maurawan Unnao Marg (MDR 52C)
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WOMEN CONSULTATION
TABLE V.7
ISSUE RAISED BY WOMEN DURING PUBLIC CONSULTATION
S.No | ISSUE RAISED RESPONSE OF PROJECT AUTHORITY
1. Safety of Children going to School | Zebra Crossings, Rumble Strips shall be provided on
both sides of Settelements and School to Calm the
Vehicles.

2, Safety in Market Areas as women | Footpath cum Covered Drains shall be provided in the

are accompanied by Children urban areas, which shall seprate the Pedesterians from
Slow Moving Traffic and enhance the safety of Women
and Children.

3. Ponds which are being used for | Such Ponds Shall be protected by Providing Silt
Domestic Purpose Should be | Fencing, Ditches etc and Stringent Monitoring Shall be
Protected from being Polluted carried out during construction Phase. Volume of such

ponds shall be maintained.

4. Drainage and Disposal of Sewage | Sewage is being discharged in the drains which are
from House Hold unlined and small
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D. INFORMATION DISCLOSURE

465. Environmental assessment reports for ADB projects are intended to be accessible to
interested parties and the general public. The SPS 2009 outlines requirements on the required
types of environmental reports for disclosure.
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VI. ENVIRONMENTAL MANAGEMENT PLAN
A. Objective

470. Objective of the Environmental Management Plan (EMP) is to ensure that the
environmental quality of the zone under impact does not deteriorate beyond the expected level
due to construction and operation of the project and that appropriate mitigation measures are
defined against the anticipated impacts.

471. The EMP comprises a set of measures to be taken in different stages like the design,
construction and operation to eliminate, offset or reduce adverse environmental impacts to
acceptable levels. Elimination/prevention is possible through elimination of impacts or by
avoiding the action or by providing preventive measures. This can also be achieved by reducing
the scale of action. Remediation is repairing or restoring particular features of the environment
adversely affected by the activity. Offsetting actions means compensating for impacts by
providing additions to or substitutes for the affected environment. Apart from prevention and
mitigation the EMP also deals with enhancement measures to improve the environmental
condition in the immediate surroundings of the project area which shall also be treated as a
corporate social responsibility.

472. The Environmental Management Plan (EMP) needs to be implemented right from the
conception and should continue till the end. The Plan can be divided into three phases - (a)
Design phase (b) Construction phase and (c) Operational phase.

B. Environmental Management Plan (EMP) Matrix

473. The Environmental Management Plan is meant for mitigation/management /avoidance of
the negative impacts and the enhancement of the various environmental components along the
project roads. For each mitigation measure to be taken, its location, timeframe, implementation
and overseeing/supervising responsibilities are lighted in the EMP matrix.A standalone EMPs
for all contract packages of the project roads for preconstruction stage, construction stage and
operation stage is given in Appendix 49A to Appendix 58A.

C. Environment Monitoring Programme

474. The significant physical, biological and social components affected at critical locations
serve as wider/overall Performance Indicators. However, the following specific environmental
parameters can be quantitatively/qualitatively measured and compared over a period of time
and are, therefore, selected as Performance Indicators (Pls) for monitoring because these
parameters are critical in assessment of the performance of mitigation measures proposed and
evaluation of adequacy / efficacy of the IEE. These are ambient air quality, water quality, noise
levels, soil erosion, drainage- cross and lateral, borrow areas, haul roads, construction & labour
camps, dumping sites, tree plantation, road accident and worker accidents and animal kill.

475. The Environmental Monitoring Program has been devised for monitoring of vital
environmental parameters during construction and operation phases of the project roads and it
includes Performance Indicators, parameters, locations of monitoring, protocols used for
monitoring, frequency and duration, standards, cost and implementation and supervision
agency.
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1. Ambient Air Quality

476. The Air Quality parameters viz PM10, PM2.5, SOx, NOx, and CO shall be regularly
monitored at locations as given in Appendix 49B-58B -Environmental Monitoring Plan. This will
help in evaluating the effectiveness of implementation of mitigation measures suggested to
control the deterioration of Air Quality in the project area due to construction activities viz
sprinkling of water for dust suppression, working of filter bags in hot mix plants, pollution control
certificates of vehicles engaged in construction etc. The National Ambient Air Quality Standards,
2009 are given in Appendix 59.

2. Water Quality

477. In all the project roads, total 88 ponds are present within 25 m on either side of CL out of
which 49 ponds are present at a distance of 0 to 10 m, 5 ponds within 10m to 12m, 17 ponds
within 12 m-15 m and 17 ponds beyond 15 m from CL. Out of these, the ponds which are
severely affected (based on reclamation and usage of ponds) are very important indicator for
checking the effectiveness of EMP for water pollution. The surface water quality shall be tested
at these water bodies for parameters specified by CPCB for surface water and class water body
shall be classified for use as A, B, C, D, E as given in Appendix 60. The class of water body
during construction shall be compared with its class prior to start of work given in IEE. If any
deterioration is observed remedial measure shall be immediately taken.

478. Ground water quality may be impacted due to oil spills and subsequently due to leaching
and is very important P.l. The ground water quality shall be monitored as given in Appendix
49B-58B - Environment Monitoring Plan. The Indian Standard Drinking Water Specifications
1S:10500 2012 presented in Appendix 61.

3. Noise Levels

479. The Noise Levels (Leq, Leq (day), Leq (Night) shall be monitored at locations as given in
Appendix 49B-58B - Environmental Monitoring Plan. The National Ambient Noise Quality
Standards prescribed by CPCB are placed at Appendix 62. This performance indicator will help
in analyzing the adequacy of mitigation measures, suggested in EMP for noise pollution.

4, Soil Erosion

480. Soil erosion may impact the water quality of ponds, streams, nallah. The deterioration in
water quality shall impact the aquatic life and also the human life as ponds along the road are
used by communities for bathing and washing purpose. Erosion in the high embankment and
approaches to the bridge may endanger the life of road users.

481. Due to above reasons, soil erosion is important P.I. and shall be monitored as given in
Appendix 49B-58B Environment Monitoring Plan.

5. Drainage

482. The clogging of drains, appendages in nallahs and streams may lead to water clogging
resulting in flooding of road in urban sections etc. Cross drains and lateral drains shall be
monitored for cleaning before monsoon as given in Appendix 49B-58B Environment Monitoring
Plan.
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6. Borrow Areas

483. Earth is required for construction of road. Opening, operation and closure of borrow
areas is inevitable and is among one of the major activity in road development that may affect
the components of valued Ecosystem. The borrow areas opening; operation and closure shall
be monitored as specified in Appendix 49B-58B Environment Monitoring Plan.

7. Haulage Road Network

484. The Haulage roads shall be used by vehicles for bringing construction material and
needs to be maintained as bad condition of haulage road may deteriorate the environment and
is very important P.l. as given in Appendix 49B-58B Environment Monitoring Plan.

8. Construction & Labor Camps

485. The condition of construction camp is very important performance indicator about
implementation of EMP like land use of construction camp, soil pollution by way of spills etc. in
the camp. The monitoring parameters and frequency are given in Appendix 49B-58B
Environment Monitoring Plan.

486. The sanitation and overall management of labor camps is a very important performance
indicator about implementation of EMP like disposal of wastewater, disposal of domestic waste
etc. which may directly affect health of workers in the camp. The monitoring parameters and
frequency are given in Appendix 49B-58B Environment Monitoring Plan.

9. Dumping of Construction and Allied Waste

487. Dumping of non-usable construction waste in non-environment friendly manner may
deteriorate the soil, air quality and water quality of the area. This P.l. shall be monitored as
given in Appendix 49B-58B Environment Monitoring Plan.

10. Tree Plantation

488. Green belt along the road helps in purification of air and shade along the highways. It
provides economic benefits to the village communities by tree produce, harvesting of trees and
improved aesthetic to the road users.

489. Out of 62988 trees, nearly 37873 trees are likely to be felled for widening and
improvement of project roads. In lieu of these trees are proposed to be planted as
Compensatory Afforestation in the ration 1:3 and additional Compensatory Afforestation shall be
done @ 1:2 at available spaces along the road to be finalized by Environment expert of CSC in
accordance with IRC:SP:21. The survival rate of plants shall be monitored in accordance with
Uttar Pradesh State Forest Department Guidelines. The monitoring parameters and frequency
are given in Appendix 49B-58B Environment Monitoring Plan.

11. Roads Accident & Workers’ Accident

490. All traffic control and safety measures as per IRC guidelines like provision of signs,
barricades, pavement markings, lights and flagmen along with a traffic diversion plan reduce the
risk of roads accident during construction phase which serve as a very important performance
indicator for checking the effectiveness of EMP.

491. Safety of workers undertaking various operations during construction has to be ensured
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by providing helmets, masks, safety goggles, etc. which aid in preventing any mishap at work
place and act as an important performance indicator for measuring the adequacy of EMP.

492. The monitoring parameters and frequency w.rt above are given in
Appendix 49B-58B Environment Monitoring Plan.

12. Animal Kill

493. Two locations along Bulandshahar and Anoopshahar road (km 23.200 to km 23.400 &
km 47 to km 48) are monkey menace locations where temples exist as people offer food
materials as religious offerings to monkeys. This practice has made the locations accident prone
and risky for the monkeys. Warning sign boards, Big Information sign boards and Rumble strips
shall be provided to avoid these accidents and act as an important performance indicator for
checking the effectiveness of EMP. The details of monitoring are given in Appendix 49B-58B
Environment Monitoring Plan.

13. Poaching of Avifauna
494. Migratory birds are found in Baknai Badaila Jheel near Mohanlalganj-Maurawan Unnao
roadfrom km 46.900 to km 47.500. Cautionary boards and informatory sign boards shall be
provided during construction to prevent workmen from poaching of avifauna which will act as an
important indicator of EMP performance.The monitoring parameters are given in Appendix
49B-58B Environment Monitoring Plan.
D. Environment Enhancement measures

1. Enhancement of ponds

495. 89 ponds are present along the eight project roads out which 9 ponds are selected for
enhancement. Number of ponds to be enhanced along each project road is given in Table VI-1.
The criteria of selection and various enhancement measures are detailed in section below.

Table VI-1: Enhancement of ponds along project roads

Sl. No. Road stretches Total ponds No. to be enhanced
1 MDR 82W (ND) 5 1
2 MDR 58W (BA) 2 1
3 MDR 135W (MB) 6 1
4 MDR 81C (HA) 18 2
5 MDR 66E (HK) 18 0
B6A ODR 24 (KN) 5 0
6B MDR 25E (KB) 8 2
7 MDR 52 C (MM) 27 2
8 MDR 45W (AS) 0 0
Total 89 9
Source: PPTA Primary Survey
a. Inclusion criteria
. Ponds which are too shallow to retain water as the water gets lost due to
evaporation

. Ponds which are getting clogged with aquatic floral species
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° The ponds which are not used for waste dumping
Ponds which are used by the community regularly
o Ponds which are getting directly affected
b. Design

496. Detailed provisions shall be decided by the contractor and approved by the supervision
consultant/ PWD based on specific site conditions. However, few suggested provisions are as
given below:

. The pond shall be provided with earthen embankment along with stone pitching
on the inner slope and turfing on the outer slope

. In case the inner slope is gentler than 1:2 multiple rows of plantation shall be
done

. Seating arrangement like benches shall be provided

. Provision of solar lighting

497. A schematic layout of pond depicting proposed enhancement measures is shown in
Fig. 1.

Proposed Plantation
Sitting Bench

Solar Light

Turfing

Stone Pitching

Earthen Embankment l

Fig. V.1: Schematic layout of enhancement measures proposed for Pond
2. Enhancement of Hand pumps
498. To avoid loss of surplus water withdrawn from hand pump during community use, a soak

pit shall be built adjacent to these hand pumps. The hand pumps identified for enhancement are
given in Table VI-2 and detailed list is given in Appendix 12 and 14 to 20 of Chapter lil.
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Table VI-2: Enhancement of Hand pumps along Project Roads

Sl. No. Road stretches Total hand pumps No. to be enhanced
1 MDR 82W (ND) 104 72
2 MDR 58W (BA) 121 76
3 MDR 135W (MB) 129 69
4 MDR 81C (HA) 215 134
5 MDR 66E (HK) 466 371

B6A ODR 24 (KN) 207 173
6B MDR 25E (KB) 302 291
7 MDR 52 C (MM) 153 141
8 MDR 45W (AS) 143 122
Total 1840 1449

Source: PPTA Primary Survey
a. Criteria for inclusion

499. The hand pumps to be relocated or falling within 10 m from the center line in open areas
and within building line in built up areas and not abandoned have been identified to be
enhanced after relocation or insitu.

b. Design details

500. The water collected in the cemented platform will pass through a steel mesh and will be
directed to the soak pit by a 2.5” diameter PVC pipe. The soak pit is designed to be 2.0 m deep
and have 1.0 m radius.

501. The filter bed consists of 0.45 m thick coarse gravel (1mm to 2mm) underlain by 0.45 m
thick gravel layer (5 mm to 10 mm). The lowermost layer is 0.6 m thick layer of boulders (2 mm
to 20 mm). The pit will be covered with a 0.07 m thick concrete removable slab. This
combination would achieve a percolation rate of 5 m/day and a collection area of 0.43 cum at
the top of filter bed (Fig. 2).
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Fig 2: TCS of Soak pit for Hand pumps
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E. Organizational set- up of implementing agency

502. Public Works Department of the Government of Uttar Pradesh is the implementing
agency for the proposed project. The Project Implementation Unit (PIU) at HQ level under the
domain of the Public Works Department, Government of Uttar Pradesh has been mandated with
execution of the Project. Presently the Engineering and technical wing of the UPPWD is
headed by the Engineer in Chief at head quarter level supported by the Superintendent
Engineer and Executive Engineer at Circle and Division level respectively. Currently the
UPPWD does not have in house Environmental expert to supervise the environmental
safeguard during execution of the road construction work.

1. Proposed Institutional Arrangement

503. UPPWD, as the Project Executing Agency, shall be responsible for overall
implementation of the project, and shall perform its obligations as set forth herein and the
Project Agreement through Government of Uttar Pradesh. A dedicated safeguards team for
implementation of safeguards for all sub-projects under UPPWD shall be appointed. The team
will be headed by the Executive Engineer at the concerned Project Implementation Unit (PIU) at
field level. A construction supervision consultant (CSC) firm shall be recruited to supervise and
administer civil works contracts and to ensure the works are executed in accordance with the
technical specifications and contract conditions including implementation of Environmental
Management Plan. The CSC team will include Environmental specialist and R&R specialist.
Roles and responsibilities of ADB, UPPWD, CSC and Contractor involved in implementation of
EMP have been outlined in Table VI-3.
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Table VI-3: Roles and Responsibilities

S. No. Agency Responsibility

1 UPPWD e Ensure that the project complies with the ADB's SPS, 2009 and

Responsibilities Government of India/ Government of Uttar Pradesh Laws and
regulations applicable for the project.

e Ensure that contract documents include all relevant parts of the
IEE, EMP and project agreements.

¢ Ensure that sufficient funds are available to properly implement
all agreed environmental safeguards measures for the project.

e Obtain all statutory clearances, permissions and NOCs
applicable for the Project.

e Review and approve the Contractor's implementation Plan with
recommendation of Supervision Consultant for the environmental
measures, as suggested in the EMP.

¢ Review the environmental performance of the project through an
assessment of the annual environmental monitoring reports
submitted by the PWD

e Overall project coordination and management through PIU and
CSC

¢ Submit Annual Safeguards monitoring reports to ADB and its
closure

e Ensure updating of the EMP if any new or unanticipated
environmental impacts occur during project implementation due
to change in design.

¢ Interact with the Environmental Expert of the Supervision
Consultant on the state of the environment and mitigation and
enhancement measures adopted;

e Ensure that sufficient funds and resources are available for
implementation of environment safeguards

2 CsC e Review and update the Environmental Management Plan prior to

Responsibilities Start of Work.

¢ Development of Site Specific Checklist for Environment
Safeguards

e Supervision of implementation of environmental safeguards

e Completion of monitoring checklists monthly.

e Close coordination and communication with the contractor to
facilitate implementation of all mitigation measures identified in
EMP.

¢ Review of Monthly Compliance Report Submitted by Contractor
and also preparing Environment Safeguard Compliance Report
independently after Six Month.

¢ Provide technical support and advise for addressing complaints
and grievances

e Conducting Training for Engineers of UPPWD, Supervision
Consultant and Contractors

¢ Provide technical advice and on the job training to the
contractors as necessary

e Preparation of annual monitoring reports based on the
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S. No.

Agency

Responsibility

monitoring checklists, monitoring report and submission to
UPPWD for further submission to ADB

Review and approve updated/revised contract specific EMP’s if
an new or unanticipated environmental impacts occur during
project implementation due to design change or other reasons.
Closely coordinate and communicate with the contractor to
facilitate implementation of all mitigation measures identified in
EMP

Conduct training and awareness programs on implementation of
environment safeguards for UPPWD, PIU and the contractors
during the pre-construction stage and further organize on the job
or subject specific training for the contractor during project
implementation as necessary

Facilitate effective implementation of the Grievance Redress
Mechanism in accordance with the steps given in Figure 4 to
address affected people’s concerns and complaints, promptly,
using an understandable and transparent process that is gender
responsive, culturally appropriate, and readily accessible to all
segments of the affected people;

Verifying the Monthly Environment Safeguards Reports
submitted by the Contractor.

Preparing Semi-Annual monitoring reports independently for all
sub-projects on the implementation of EMPs for submission to
PIU and UPPWD and further submission to ADB for disclosure
on the ADB website.

Contractor’s
Responsibilities

Responsible for the physical implementation of the mitigation
measures proposed in the Environmental Management Plans
(EMP) associated with the construction activities at the
construction site.

Responsible for implementation of the Environmental Monitoring
Program (EMOP) on collection of environmental quality data.
Prepare contract package specific (EMOP) for approval by the
CSC and/or PIU before the start of physical works.

Contractor Shall nominate one Person responsible for
implementation of Environment Safeguards and ensure that daily
inspections are carried out for Compliance of Environment
Safeguards.

Ensure that adequate budget provisions are made for
implementing all mitigation measures specified in the EMP and
EMOP

Participate in induction training on EMP provisions and
requirements delivered by the PIU

Obtain necessary consent to operate for Hot Mix Plant, Batching
Plant, WMM Plant , Applicable permits for projects and other
relevant permissions from relevant agencies for associated
facilities for project road works, quarries, hot-mix plant etc. prior
to commencement of civil works contracts

Implement all mitigation measures in the EMP

Ensure that all workers, site agents, including site supervisors
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S. No. Agency Responsibility
and management participate in training sessions delivered by
CSC.
e Contract

e Ensure compliance with contractual obligations

¢ Collect the baseline data on environmental quality before the
start of physical works and continue collection of environmental
quality data as given in the Environmental Monitoring Plan during
construction phase.

¢ Participate in resolving issues as a member of the GRC

e Respond promptly to grievances raised by the local community
or and implement corrective actions.

4 ADB’s ¢ Review Rapid Environmental Assessment (REA) checklist and
Responsibilities endorse or modify the project classification proposed by the
UPPWD;

e Review |EE reports, including this environmental assessment
and review framework, and disclose draft and final reports
through ADB'’s website as required;

¢ |ssue subproject’s approval based on the respective IEE reports;

¢ Monitor implementation of environment safeguard requirements
under the project through due diligence missions;

¢ Provide assistance to UPPWD, if required, in carrying out its
responsibilities for implementing environment safeguards and for
building capacity for safeguard compliance;

¢ Review and approve annual environmental monitoring reports
submitted by UPPWD and disclose them on the ADB website

e Monitor UPPWD’s commitments under EARF

2. Monitoring and Reporting System

504. For effective implementation of Environment Safeguards, one engineer shall be
designated as environment safeguard specialist at PIU HQ level , who will be monitoring the
compliance of Environment Safeguards for the Projects and shall be assisted by the
Environment Expert of CSC. At Field level - PIU, One Assistant Engineer shall be designated as
EHS Officer , who along with environment specialist of CSC shall discharge the duties /
responsibility as outlined in the EMP and EMOP and shall help the Engineer in approving
various plans like location and lay out of Labor camps, Construction Yard , Haulage road
network in line with IEE and EMP.

505. Contractor shall designate One Engineer as EHS officer who will be responsible for
implementation of EMP’s and EMOP’s.

506. Contractor shall submit the Self certified Monitoring Report every month to CSC, who
shall verify the Compliances of Environment Safeguards in Monitoring Report and advice / direct
the contractor for preventive or remedial actions if required. The CSC shall submit the
monitoring report verified by him to the Executive Engineer at PIU Field level for review. In
addition to this CSC shall carry out Independent monitoring of compliance of Environment
Safeguards every six month and submit the report to Executive Engineer of PIU Field level. PIU
Field Level and CSC shall compile the Monitoring Reports every six month and shall send to
PIU HQ level for review. The PIU HQ level shall sent Annual Monitoring Report to ADB
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annually.

Fig. 3: Flowchart showing Institutional Setup for Implementation of EMP
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F. Institutional Capacity Building

507. The existing limited implementation capacity can affect environmental outcomes despite
safeguard provisions. The dearth in capacity will be addressed through enhanced technical
assistance and training. Training programmes in Environmental Safeguard have been
suggested at Headquarter level & Project Road Execution level for Engineers of PWD,
Construction Supervision Consultant & Contractors and on-site training for workers directly
involved in construction to improve environmental awareness, construction practices, legislative
compliance requirements, EMP & EMoP implementation requirements and roles and
responsibilities. The training and awareness programme is planned and is given in Table VI-4.



Table VI-4: Training and Awareness Programme

202

Mode of Environmental Aspects to Training
Sl. No. Training Recipients Traini be covered in training Conducting
raining
modules Agency
Module for Orientation Training
SESSION-I
Module-| PWD engineers at HQ and Lecture, Environmental Overview: ADB/
Project Road Execution level, |Presentation Environmental Regulations |Environment
Construction Supervision &lnteraction & Project related provisions |Expert of
Consultant’s (CSC) Session of various Acts/ Guidelines, |Construction
Engineers, Contractor’s & ADB'’s Safeguards Policy |Supervision
Engineers & Environment Statement 2009 Consultant
Specialists and Select NGOs. (CSC)
Module-lI PWD Engineers at HQ & Lecture Environmental Impact ADB/
Project Road Execution level, |Sessions, Assessment: Road Projects |Environment
CSC’s Engineers and Workshops & & Environmental Issues Expert of CSC
Contractor’s Engineers & Seminar EIA Process and
Environment Specialists Methodology
Module-lll  |PWD Engineers at HQ & Lecture Environmental Management |ADB/
Project Road Execution level, |Sessions, Plan for Road Projects with |Environment
CSC’s Engineers and Workshops & Special emphasis on Expert of CSC
Contractor’s Engineers & Presentation Contract Clauses Viz a Viz
Environment Specialists EMP
SESSION -l
Module-IV  |PWD Engineers at HQ & Lectures; Group |Environmental Issues in the |Environment
Project Road Execution level, |Discussions Project Expert of CSC
CSC’s Engineers and
Contractor’s Engineers &
Environment Specialists
Module-V  |PWD Engineers at HQ & Lectures; Environmentally Sound Environment
Project Road Execution level, |Demonstration |Construction Practices and |Expert of CSC
CSC’s Engineers and sessions; Group |International Best
Contractor’s Engineers & Discussions Practices&
Environment Specialists Environmentally
Sustainable operations of
Roads
Module-VI |PWD Engineers at HQ & Lectures; Group |Environmental Monitoring |Environment
Project Road Execution level, |Discussions Including Environmental Expert of CSC
CSC’s Engineers and Monitoring Plan,
Contractor’s Engineers & Parameters for Monitoring,
Environment Specialists Frequency and filling up of
Reports
Module for Training during Construction
Module-I PWD Engineers at Project Lectures, Implementation of Environment
Road Execution level, CSC’s |Presentation, Environment Management |Expert of CSC
Engineers and Contractor's |Group Plan, and Corrective
Engineers & Environment Discussions, Actions required
Specialists Workshop
Module-II PWD Engineers at Project Lecture Environmental Friendly Environment
Road Execution level, CSC’s |Sessions, Construction Methodology |Expert of CSC
Engineers, Contractor’s Workshops & and Workers Safety during
Engineers & Environment Practical on site |Construction
Specialists and Workers
Module-lll  |Local Public/ Contractor’'s Workshops & Awareness programmes on |Environment
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Mode of Environmental Aspects to Training
Sl. No. Training Recipients Traini be covered in training Conducting
raining
modules Agency
Workers Practical on site |Environmental protection Expert of CSC

and enhancement
measures being
implemented by UPPWD
and their role in sustaining
the measures taken for
noise pollution, air pollution,
safety, soil conservation
and agricultural productivity
enhancement.

Module for Training before Contractor Demobilization

Module-I PWD engineers involved in Lecture Restoration of Sites viz. Environment
construction, Staff of CSC, Sessions, Borrow areas, Construction |Expert of CSC
Engineering staff of Workshops & Camps, Crushing units,
Contractor Presentation at |HMP etc.

site

Module-II PWD engineers involved in Lecture Reporting Environment
construction, Staff of CSC, Sessions, Formats/Procedure for Expert of CSC
Engineering staff of Workshops & Restoration
Contractor Presentation

Source: PPTA Consultant

G. Grievance Redressal Mechanism

508. The project specific grievance redress mechanism (GRM) will be established to receive,
and facilitate the resolution of displaced people’s concerns, complaints and grievances about
the social and environmental performance at the project level. The GRM will aim to provide a
time bound and transparent mechanism to voice and resolve social and environmental concerns
linked with the project. The project specific GRM is not intended to bypass the government’s
own redress process, rather it is intended to address project affected people’s concerns and
complaints promptly, making it readily accessible to all segments of affected persons and is
scaled to the risks and impacts of the project. Hence, depending on the nature and significance
of the grievances or complaints, the GRM will comprise procedures to address grievances at the
project site level and UPPWD level. More serious complaints which cannot be addressed at the
UPPWD level will be forwarded to the respective Grievance Redress Committee (GRC).

509. The project-specific GRM is not intended to bypass the government’s own redress
process. The GRM will consist of 2 levels, a Field-level GRC and a State-level GRC. Field level
GRC will comprise of the: i) Executive Engineer, PIU; ii) Focal Safeguards Person, PIU; iii)
Environment Expert from the CSC; iv) Expert from the CSC; v) A representative from AP
community. The State level GRC will comprise of the: i) Executive Engineer, UPPWD; ii)
Safeguards Project Officer, UPPWD Central; iii) Resettlement Consultant to UPPWD; iv)
Environment Expert from the CSC; v) Resettlement Expert from the CSC.

510. Resolutions of grievances or the decision to elevate to the state —level will be completed
no later than 30 calendar days from receipt and in another 30-calendar days for final resolution.



294

Fig. 4: Flow Diagram Showing Grievance Redress Mechanism
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H. Environmental Management Budget

511. Environmental budget of INR 401.79 millions has been drawn up for all the project roads
which are given in Table VI-5. This provides for compensatory plantation, enhancement of sites,
and cost of monitoring. This amount has been integrated into the budget. The detailed budget
for each project road is provided in Appendix 63.

Table VI-5: Environment Budget of the Project Roads

Sl. Environment Budget
No. Road stretches (INR in MiIIions?
1. Nanao to Dadao (MDR 82W) 66.94
2. Bulandansharar to Anupshahar (MDR 58W) 20.74
3. Muzzaffarnagar to Baraut (MDR 135W) 62.30
4. Hussainganj to Alipur Marg (MDR 81C) 48.52
5. Haliyapur to Kurebhar to Bilwai (MDR 66E)-Pkg | 28.59
6. Haliyapur to Kurebhar to Bilwai (MDR 66E)-Pkg |l 44.97
7. Kaptanganj to Naurangiya (ODR 24) 29.63
8. Kaptanganj to Rudrapur (MDR 25E) 47.40
9. Mohanlaganj to Maurawan Unnao Marg (MDR 52C) 43.52
10. Aliganj-Soron Marg (MDR 45W) 37.76
Total (INR in Millions) 401.79

Source: PPTA Consultant
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VI. CONCLUSION AND RECOMMENDATIONS

512. Potential impacts of the sub project roads are not found to be significant as improvement
and widening has been restricted within RoW and the alignments are not passing through any
ecologically sensitive areas.

513. Findings of the IEE states that improvement and widening of the project roads shall have
long term positive impact on road safety, environmental and socio economic conditions. For
instance reduction in air and noise pollution due to reduced pavement roughness, protection
and enhancement of water bodies, improved mobility & accessibility to health / educational
institutions, agricultural markets and work places that would lead to socio economic upliftment
and opening up of new investment opportunities.

514. Nature of adverse impacts on valued environmental components (VECs) was majorly
found to be short term, localized and reversible for example air, noise and water pollution, soil
compaction, erosion and contamination anticipated during construction due to limited
construction activity. GHG emission estimated from construction activities and vehicular
operations were found to be within the threshold of 100,000 tons of CO2 per year as set by
ADB. Impacts that are identified as irreversible are at the same time mitigable for example
compensatory afforestation and avenue plantation based on availability of space shall be done
as reparation for trees to be felled. Also reclaimed areas of stagnant water bodies shall be
compensated by deepening the ponds and increasing their volumetric capacity. EMP has been
prepared for offsetting / mitigating the negative impacts to acceptable level. Further,
Environment Monitoring Programme (EMoP) has been developed to check adequacy of IEE
and effectiveness of implementation of EMP.

515. It is recommended that if sub-projects are implemented complying the ADB’s Safeguard
Policy 2009 and EMP & EMoP are implemented in true spirit effectively, then project shall have
vast more positive impacts which will be long term with enhanced road safety, increased tree
cover and overall improvement of environment quality which will further act as catalyst for
economic and social development of backward areas of State of Uttar Pradesh.
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APPENDIX 1: RAPID ENVIRONMENTAL ASSESSMENT (REA) CHECKLIST
Table 1: REA Checklist for Nanau-Dadon - MDR 82W

Screening Question

| Yes | No |

Remark

A. Project Siting

Is the Project area adjacent to or within any of the following environmentally sensitive areas?

Cultural heritage site X | No cultural heritage in or nearby the project
road

Protected Area X No National Park or Wildlife Sanctuary.
However, existing ROW declared as road side
protected forest

Wetland N The Upper Ganga River (Brijghat to Narora
Stretch) is that Ramsar Site located in Uttar
Pradesh. The Bulandshahar- Anoopshahar-
(MDR 58W) road is outside the wetland
boundary of Ramsar site and the nearest point
is junction of Anoopshahar at km 39.700 which
is 900m away from the wetland boundary

Mangrove X | No mangrove areas

Estuarine X | No estuarine system

Buffer zone of protected area X | No National Park or Wildlife Sanctuary in 10 km
radius

Special area for protecting X | No such areas

biodiversity

B. Potential Environmental Impacts

Will the Project cause...

Encroachment on| X No encroachment on historical /cultural areas.

historical/cultural areas; Some religious structures that have encroached

disfiguration of landscape by road on the existing ROW may be removed Since

embankments, cuts, fills, and road widening will be confined to existing RoW,

quarries? no change in landscape is expected.
The topography of project road is mainly plain.
Filling materials shall be procured from nearby
already approved queries only.
Opening of new quarries is not envisaged. Only
operational and licensed quarry will be used for
road construction. Earth material will be sourced
from pre identified borrow areas and with the
consent of landowners and all will be suitably
rehabilitated.

Encroachment on precious X | There is no National Park, Wildlife Sanctuary

ecology (e.g. sensitive or and Bio-sphere reserve in around the project

protected areas)? road.

Alteration of surface water X | Project road cross the Kali Nadi at 6.910 km.

hydrology of waterways crossed
by roads, resulting in increased
sediment in streams affected by
increased  soil  erosion  at
construction site?

However, no alternation in hydrology of Kali
Nadi is expected due to project.

A temporary soil bund will be provided around
the construction site to avoid any sedimentation
in nearby streams during rainfall.
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Screening Question Yes | No Remark

Deterioration of surface water | X Provision of Septic Tank with soak pit will be

quality due to silt runoff and provided in construction camps.

sanitary wastes from worker-

based camps and chemicals used

in construction?

Increased local air pollution due | X Fugitive emission is likely to take place due to

to rock crushing, cutting and filling construction activities. This fugitive emission

works, and chemicals from shall be localized and limted for construction

asphalt processing? site  during  construction  period  only.
Suppression measures like spraying of water on
unpaved vehicle movement areas are proposed
to minimise the dust generation.

Noise and vibration due to| X Noise generation during construction activities

blasting and other civil works? is likely. Vehicle & machineries confirming noise
standards shall be used during construction.

Dislocation or involuntary X | No new land acquisition involved as the

resettlement of people proposed widening shall be within the EROW.
Some squatters may have to be resettled as per
the prevailing policies of ADB & governments.

Other social concerns relating to X | Regular water sprinkling to reduce the dust

inconveniences in living emission upto negligible standard. Noise

conditions in the project areas barriers at sensitive receptors and community

that may trigger cases of upper place will be provided to avoid any stress.

respiratory problems and stress?

Hazardous driving conditions | X Construction sign will be marked at junction

where construction interferes with points.

pre-existing roads?

Poor sanitation and solid waste X | Provision of septic tank with soak pit shall be

disposal in construction camps kept in labor camp areas. Drinking water facility

and work sites, and possible and regular health check-up facility shall be

transmission of communicable provided at construction site.

diseases from workers to local

populations?

Creation of temporary breeding X | No such condition expected. Borrow areas shall

habitats for mosquito vectors of be fully rehabilitated.

disease?

Dislocation and  compulsory X | Widening of the road shall be limited for existing

resettlement of people living in ROW only. Road side squatters will be

right-of-way? compensated as per ADB SPS.

Accident risks associated with | X Measures, like signage, speed breakers will be

increased vehicular traffic, constructed close to sensitive locations such as

leading to accidental spills of toxic schools, temples or hospitals.

materials and loss of life?

Increased noise and air pollution | X Speed control and Noise barriers shall be

resulting from traffic volume?

provided in sensitive areas and settlements.
Green-tunnel along the road will also be
provided.
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Screening Question

Yes

No

Remark

Increased risk of water pollution
from oil, grease and fuel spills,
and other materials from vehicles

using the road?

Provision of both side drains will reduce the risk
of surface water pollution due to fuel spills on
the road.

Table 2: REA Checklist for Bulandshahar-Anupshahar - MDR 58W

Screening Question

| Yes | No | Remark

A. Project Siting

Is the Project area adjacent to or within any of the following environmentally sensitive areas?

Cultural heritage site X | No cultural heritage in or nearby the project
road

Protected Area X | No National Park or Wildlife Sanctuary.

Wetland X | No wetland in project road

Mangrove X | No mangrove areas

Estuarine X | No estuarine system

Buffer zone of protected area X | No National Park or Wildlife Sanctuary in 10 km
radius

Special area for protecting X | No such areas

biodiversity

B. Potential Environmental Impacts

Will the Project cause

Encroachment on X | No encroachment on historical /cultural areas.

historical/cultural areas; Some religious structures that have encroached

disfiguration of landscape by road on the EROW may be removed Since road

embankments, cuts, fills, and widening will be confined to available ROW, no

quarries? change in landscape is expected.
The topography of project road is mainly plain.
Filling materials shall be procured from nearby
already approved queries only.
Opening of new quarries is not envisaged. Only
operational and licensed quarry will be used for
road construction. Earth material will be
sourced from pre identified borrow areas and
with the consent of landowners and all will be
suitably rehabilitated.

Encroachment on precious X | There is no National Park, Wildlife Sanctuary

ecology (e.g. sensitive or and Bio-sphere reserve in around the project

protected areas)? road.

Alteration of surface water X | Project road cross the irrigation Nallahs at

hydrology of waterways crossed
by roads, resulting in increased
sediment in streams affected by
increased  soil  erosion  at
construction site?

many places. However, no alternation in
hydrology is expected due to project.

A temporary soil bund will be provided around
the construction site to avoid any sedimentation
in nearby streams during rainfall.

Deterioration of surface water
quality due to silt runoff and
sanitary wastes from worker-
based camps and chemicals used
in construction?

Provision of Septic Tank with soak pit will be
provided in construction camps.
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Screening Question Yes | No | Remark

Increased local air pollution due to | X Fugitive emission is likely to take place due to

rock crushing, cutting and filling construction activities. This fugitive emission

works, and chemicals from shall be localized and limited for construction

asphalt processing? site  during  construction period only.
Suppression measures like spraying of water
on unpaved vehicle movement areas are
proposed to minimise the dust generation.

Noise and vibration due to| X Noise generation during construction activities

blasting and other civil works? is likely. Vehicle & machineries confirming noise
standards shall be used during construction.
But blasting work shall not be involved.

Dislocation or involuntary X | No new land acquisition involved as the

resettlement of people proposed widening shall be within the EROW.
Some squatters may have to be resettled as
per the prevailing policies of ADB &
governments.

Other social concerns relating to X | Regular water sprinkling to reduce the dust

inconveniences in living emission up to negligible standard. Noise

conditions in the project areas that barriers at sensitive receptors and community

may trigger cases of upper place will be provided to avoid any stress.

respiratory problems and stress?

Hazardous driving conditions | X Construction sign will be marked at junction

where construction interferes with points.

pre-existing roads?

Poor sanitation and solid waste X | Provision of septic tank with soak pit shall be

disposal in construction camps kept in labour camp areas. Drinking water

and work sites, and possible facility and regular health check-up facility shall

transmission of communicable be provided at construction site.

diseases from workers to local

populations?

Creation of temporary breeding X | No such condition expected. Borrow areas shall

habitats for mosquito vectors of be fully rehabilitated.

disease?

Dislocation and  compulsory X | Widening of the road shall be limited for existing

resettlement of people living in ROW only. Road side squatters will be

right-of-way? compensated as per ADB & Government
policies.

Accident risks associated with | X Measures, like signage, speed barriers, crash

increased vehicular traffic, leading barriers will be constructed close to sensitive

to accidental spills of toxic locations such as schools, temples or hospitals.

materials and loss of life?

Increased noise and air pollution | X Speed control and Noise barriers shall be

resulting from traffic volume? provided in sensitive areas and settlements.
Green-tunnel along the road will also be
provided.

Increased risk of water pollution | X Provision of both side drains will reduce the risk

from oil, grease and fuel spills,
and other materials from vehicles
using the road?

of surface water pollution due to fuel spills on
the road.
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Table 3: REA Checklist for Muzaffarnagar-Baraut Section of MDR 135W

Screening Question

| Yes | No |

Remark

A. Project Siting

Is the Project area adjacent to or within any of the following environmentally sensitive areas?

Cultural heritage site X | No cultural heritage in or nearby the
project road

Protected Area X No National Park or Wildlife Sanctuary.
However, existing ROW declared as
road side protected forest

Wetland X | No wetland in project road

Mangrove X | No mangrove areas

Estuarine X | No estuarine system

Buffer zone of protected area X | No National Park or Wildlife Sanctuary
in 10 km radius

Special area for protecting biodiversity X | No such areas

B. Potential Environmental Impacts

Will the Project cause...

Encroachment on historical/cultural | X No encroachment on historical /cultural

areas; disfiguration of landscape by areas. Some religious structures that

road embankments, cuts, fills, and have encroached on the existing ROW

quarries? may be removed. Since road widening
will be confined to existing RoW, no
major change in landscape is expected.
The topography of project road is mainly
plain.
Filling materials shall be procured from
nearby already approved queries only.
Opening of new quarries is not
envisaged. Only operational and
licensed quarry will be used for road
construction. Earth material will be
sourced from pre identified borrow
areas and with the consent of
landowners and all will be suitably
rehabilitated.

Encroachment on precious ecology (e.g. X | There is no National Park, Wildlife

sensitive or protected areas)? Sanctuary and Bio-sphere reserve in
around the project road.

Alteration of surface water hydrology of X | Though, project road cross the Hindon

waterways crossed by roads, resulting
in increased sediment in streams
affected by increased soil erosion at
construction site?

and Krishna River at Chainage No.
30.100 and 51.700 km but no
alternation in hydrology is proposed due
to project.

Silt fencing will be provided around the
construction site to avoid any
sedimentation in nearby streams during
rainfall.
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Screening Question Yes | No Remark

Deterioration of surface water quality | X Provision of STP / Mobile Disposal

due to silt runoff and sanitary wastes facility in construction camps.

from  worker-based camps and

chemicals used in construction?

Increased local air pollution due to rock | X Fugitive emission is likely to take place

crushing, cutting and filling works, and due to construction activities. This

chemicals from asphalt processing? fugitive emission shall be localized and
limited for construction site during
construction period only. Suppression
measures like spraying of water on
unpaved vehicle movement areas are
proposed to minimise the dust
generation.

Noise and vibration due to blasting and | X Noise generation during construction

other civil works? activities is likely. Vehicle & machineries
confirming noise standards shall be
used during construction.

Dislocation or involuntary resettlement X | No new land acquisition involved as the

of people proposed widening shall be within the
Existing ROW. Some squatters may
have to be resettled as per the
prevailing  polices of ADB &
governments.

Other social concerns relating to X | Regular water sprinkling to reduce the

inconveniences in living conditions in dust emission upto negligible standard.

the project areas that may trigger cases Noise barriers at sensitive receptors and

of upper respiratory problems and community place will be provided to

stress? avoid any stress.

Hazardous driving conditions where | X Construction sign will be marked at

construction interferes with pre-existing junction points.

roads?

Poor sanitation and solid waste disposal X | Provision of STP / Mobile disposal

in construction camps and work sites, facility shall be kept in labor camp

and possible transmission of areas. Drinking water facility and regular

communicable diseases from workers to health check-up facility shall be

local populations? provided at construction site.

Creation of temporary breeding habitats X | No such condition expected. Borrow

for mosquito vectors of disease? areas shall be fully rehabilitated.

Dislocation and compulsory X | Widening of the road shall be limited for

resettlement of people living in right-of- existing ROW only. Road side squatters

way? will be compensated as per ADB SPS.

Accident risks associated with increased | X Measures, like  signage, speed

vehicular traffic, leading to accidental breakers, etc. will be constructed close

spills of toxic materials and loss of life? to sensitive locations such as schools,
temples or hospitals.

Increased noise and air pollution | X Speed control and Noise barriers shall

resulting from traffic volume?

be provided in sensitive areas and
settlements. Green-tunnel along the
road will also be provided.
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Screening Question Yes | No Remark
Increased risk of water pollution from oil, | X Provision of drain will reduce the risk of

grease and fuel spills, and other
materials from vehicles using the road?

surface water pollution due to fuel spills
on the road.

Table 4: REA Checklist for Haliyapur-Kurebhar-Bilwai - MDR 66E

Screening Question

'Yes |No

|Remark

A. Project Siting

Is the Project area adjacent to or within any of the following environmentally sensitive areas?

Cultural heritage site X [No cultural heritage in or nearby the
project road

Protected Area X |[No National Park or Wildlife Sanctuary.

Wetland X |No wetland in project road

Mangrove X |No mangrove areas

Estuarine X |[No estuarine system

Buffer zone of protected area X |No National Park or Wildlife Sanctuary in
10 km radius

Special area for protecting biodiversity X |No such areas

B. Potential Environmental Impacts

Will the Project cause

Encroachment on historical/cultural X |No encroachment on historical /cultural

areas; disfiguration of landscape by road areas. Some religious structures that

embankments, cuts, fills, and quarries? have encroached on the EROW may be
removed Since road widening will be
confined to available ROW, no change in
landscape is expected. The topography
of project road is mainly plain.
Filling materials shall be procured from
nearby already approved queries only.
Opening of new quarries is not
envisaged. Only operational and
licensed quarry will be used for road
construction. Earth material will be
sourced from pre identified borrow areas
and with the consent of landowners and
all will be suitably rehabilitated.

Encroachment on precious ecology (e.g. X |There is no National Park, Wildlife

sensitive or protected areas)? Sanctuary and Bio-sphere reserve in
around the project road.

Alteration of surface water hydrology of X |No alteration of streams is expected in

waterways crossed by roads, resulting in
increased sediment in streams affected
by increased soil erosion at construction
site?

the course of irrigation nallah, crossed
by the road.

A temporary soil bund will be provided
around the construction site to avoid any
sedimentation in nearby streams during
rainfall.

Deterioration of surface water quality due
to silt runoff and sanitary wastes from
worker-based camps and chemicals
used in construction?

Provision of Septic Tank with soak pit
will be provided in construction camps.
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Screening Question Yes |No |Remark

Increased local air pollution due to rock| X Fugitive emission is likely to take place

crushing, cutting and filling works, and due to construction activities. This

chemicals from asphalt processing? fugitive emission shall be localized and
limited for construction site during
construction period only. Suppression
measures like spraying of water on
unpaved vehicle movement areas are
proposed to minimise the dust
generation.

Noise and vibration due to blasting and| X Noise generation during construction

other civil works? activities is likely. Vehicle & machineries
confirming noise standards shall be used
during construction. No blasting is
involved in proposed development work.

Dislocation or involuntary resettlement of X [No new land acquisition involved as the

people proposed widening shall be within the
Existing RoW. Some squatters may have
to be resettled as per the prevailing
policies of ADB & Law of lands.

Other social concerns relating to X |Regular water sprinkling to reduce the

inconveniences in living conditions in the dust emission up to negligible standard.

project areas that may trigger cases of Noise barriers at sensitive receptors and

upper respiratory problems and stress? community place will be provided to
avoid any stress.

Hazardous driving conditions where| X Construction sign will be marked at

construction interferes with pre-existing junction points.

roads?

Poor sanitation and solid waste disposal X |Provision of septic tank with soak pit

in construction camps and work sites, shall be kept in labour camp areas. Solid

and possible transmission of waste management plan will take place

communicable diseases from workers to during construction phase. Drinking

local populations? water facility and regular health check-up
facility shall be provided at construction
site.

Creation of temporary breeding habitats X |No such condition expected. Borrow

for mosquito vectors of disease? areas shall be fully rehabilitated.

Dislocation and compulsory resettlement X |Widening of the road shall be limited for

of people living in right-of-way? existing ROW only. Road side squatters
will be compensated as per ADB &
Government policies.

Accident risks associated with increased| X Measures, like signage, speed barriers,

vehicular traffic, leading to accidental etc. will be constructed close to sensitive

spills of toxic materials and loss of life? locations such as schools, temples or
hospitals.

Increased noise and air pollution| X Speed limit signage and Noise barriers

resulting from traffic volume? shall be provided in sensitive areas and
settlements.

Increased risk of water pollution from oil,| X Provision of both side drains will reduce

grease and fuel spills, and other

the risk of surface water pollution due to
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Screening Question

Yes

No |Remark

materials from vehicles using the road?

fuel spills on the road.

Table 5: REA Checklist for Hussainganj to Alipur - MDR 81C

Screening Question | Yes | No | Remark

A. Project Siting

Is the Project area adjacent to or within any of the following environmentally sensitive areas?

= Cultural heritage site X | No cultural heritage in or nearby the project
road
= Protected Area X | No National Park or Wildlife Sanctuary.
However, existing ROW declared as
roadside protected forest
= Wetland X | No wetland in project road
=  Mangrove X | No mangrove areas
= Estuarine X | No estuarine system
= Buffer zone of protected area X | No National Park or Wildlife Sanctuary in 10
km radius
= Special area for protecting X | No such areas
biodiversity
B. Potential Environmental Impacts
Will the Project cause
Encroachment on historical/cultural X | No encroachment on historical /cultural
areas; disfiguration of landscape by areas. Some religious structures that have
road embankments, cuts, fills, and encroached on the EROW may be removed
quarries? Since road widening will be confined to
available ROW, no change in landscape is
expected.
The topography of project road is mainly
plain.
Filling materials shall be procured from
nearby already approved queries only.
Opening of new quarries is not envisaged.
Only operational and licensed quarry will be
used for road construction. Earth material will
be sourced from pre identified borrow areas
and with the consent of landowners and all
will be suitably rehabilitated.
Encroachment on precious ecology X | There is no National Park, Wildlife Sanctuary
(e.g. sensitive or protected areas)? and Bio-sphere reserve in around the project
road.
Alteration of surface water hydrology X | Project road cross the irrigation Nallahs at

of waterways crossed by roads,
resulting in increased sediment in
streams affected by increased soil
erosion at construction site?

many places. However, no alternation in
hydrology is expected due to project.

A temporary soil bund will be provided
around the construction site to avoid any
sedimentation in nearby streams during
rainfall.
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Screening Question Yes | No Remark

Deterioration of surface water quality | X Provision of Septic Tank with soak pit will be

due to silt runoff and sanitary wastes provided in construction camps.

from worker-based camps and

chemicals used in construction?

Increased local air pollution due to | X Fugitive emission is likely to take place due

rock crushing, cutting and filling to construction activities. This fugitive

works, and chemicals from asphalt emission shall be localized and limited for

processing? construction site during construction period
only. Suppression measures like spraying of
water on unpaved vehicle movement areas
are proposed to minimise the dust
generation.

Noise and vibration due to blasting | X Noise  generation during construction

and other civil works? activities is likely. Vehicle & machineries
confirming noise standards shall be used
during construction. But blasting work shall
not be involved.

Dislocation or involuntary X | No new land acquisition involved as the

resettlement of people proposed widening shall be within the
EROW. Some squatters may have to be
resettled as per the prevailing policies of
ADB & governments.

Other social concerns relating to X | Regular water sprinkling to reduce the dust

inconveniences in living conditions in emission up to negligible standard. Noise

the project areas that may trigger barriers at sensitive receptors and

cases of upper respiratory problems community place will be provided to avoid

and stress? any stress.

Hazardous driving conditions where | X Construction sign will be marked at junction

construction interferes with pre- points.

existing roads?

Poor sanitation and solid waste X | Provision of septic tank with soak pit shall be

disposal in construction camps and kept in labour camp areas. Drinking water

work sites, and possible facility and regular health check-up facility

transmission of = communicable shall be provided at construction site.

diseases from workers to local

populations?

Creation of temporary breeding X | No such condition expected. Borrow areas

habitats for mosquito vectors of shall be fully rehabilitated.

disease?

Dislocation and compulsory X | Widening of the road shall be limited for

resettlement of people living in right- existing ROW only. Road side squatters will

of-way? be compensated as per ADB & Government
policies.

Accident risks associated with | X Measures, like signage, speed barriers,

increased vehicular traffic, leading to
accidental spills of toxic materials
and loss of life?

crash barriers will be constructed