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EXECUTIVE SUMMARY

A. Introduction

1. This report summarizes the findings and results of the Environmental Impact
Assessment (EIA) for Imphal-Kanchup-Tamenglong Road section (non-sample subproject). This
subproject is covered under Tranche 1 of ADB’s SASEC Regional Road Connectivity
Investment Program in India. The subproject road is located in Manipur State of India. The
report also briefly describes the Project, existing environmental conditions in the project area,
anticipated environmental impacts and corresponding mitigation measures, public consultation
process, the environmental management plan (EMP) and its monitoring plan.

2. The Environmental Impact Assessment (EIA) for the proposed subproject has been
carried out as part of project preparation and in compliance with Environmental Assessment and
Review Framework (EARF') for the Project.

B. Description of the Project

3. The project road starts at Imphal City and ends at Tamenglong covering a total length of
103.02 kms. The alignment passes through districts of West Imphal, Senapati and Tamenglong
connecting major settlements Imphal, Kangchup, Haochong, Bhalok and Tamenglong. The
initial 13 km of project road alignment from Imphal to Kangchup is an existing road in plain
terrain, whereas alignment between Kangchup to Tamenglong (about 90 km) is new greenfield
alignment mostly located in mountainous terrain. The present road section is proposed for
improvement and upgradation to four lane (in plain areas) and two lane (in hilly terrain)
configurations with shoulders and side drains. Table 1 shows information about the Project
Road.

Table 1: Information of the Project Road

Name of the Project SUbEIESJeCt Lerl?g?#e(clzm) Districts State
Improvement and Upgradation of Tranche 1 103.052 Imphal West, | Manipur
Imphal-Kanchup-Tamenglong Road non-sample Senapati and
Section in the State of Manipur subproject Tamenglong

No. 3
4, The project road will provide shortest connectivity to Haflong on “East West Corridor” of

the National Highway Authority of India. It will also reduce the distance to Guwahati, the
commercial hub of the North East, from Imphal by at least 90 (ninety) Kms as compared to the
existing route via Dimapur. The project road will also provide connectivity to 18 interior villages
(between Kanchup and Tamenglong) which are presently connected by dirt tracks only. The
project road starts in Imphal City, just before junction with Takyel Road (towards airport) where
existing 4 lane divided carriageway for the project road terminates. The initial 13 km of this road
alignment from Imphal to Kangchup is existing road. Further alignment between Kangchup to
Tamenglong (about 90km) is new greenfield alignment. Tracks at certain sections between
Kangchup to Haochong earlier known as KT road during British era are still being used by
settlers to transport wooden logs during dry season and are accessible on foot or Shaktiman

! Environmental Assessment and Review Framework for proposed IND: SASEC Road Connectivity Investment
Program, ADB, December 2013.




trucks only. It further traverses the hills connecting Bhalok and terminates at Tamenglong. Major
length of the alignment is in Tamenglong District while a small section of project alignment
traverses through Imphal West and Senapati Districts too. Figure 1 shows the index map of the
project road.

5. The proposed alignment for Imphal Tamenglong Road is predominantly a new alignment
in hilly terrain between Kangchup to Tamenglong. The pavement of Imphal-Kangchup section of
proposed Imphal Tamenglong road for approx. 13 km is in very good condition and recently
overlay work has been done. Further up there is no existing road and only an old disused track
is visible in small sections. Roadway geometry for existing alignment between Imphal to
Kangchup section of Imphal Tamenglong road conforms to IRC standards for both horizontal
and vertical geometry. As indicated earlier alignment section between Kangchup to Tamenglong
is a new alignment designed conforming to the hill road standards.
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Figure 1: Index Map of the Subproject Road

6. As per PWD records the existing ROW width of the Imphal-Kanchup section is in range
of 15m to 30m. There are no major bridges (except 1 under construction) along the proposed
alignment. However there are 5 minor bridges. At present there is one existing flyover, no ROBs
and Underpasses in the project stretch. There are 17 existing culverts on this section of the road
out of which 11 nos. are slab culverts, and 6 nos. Hume Pipe culverts.

7. The project engineering team has studied various alternatives for the alignment including
the improvement of the existing tracks. However the alignment along existing tracks is too steep
and it is not possible to improve it to the project standards. Hence the team has worked out a



new greenfield alignment with a total length of 103.02 km and a spur length of 4.15 km to
Haochong and 0.80 km to Kabu Khulen. Feasibility of 1.44 km long single tube bi-directional
tunnel was also studied, however after discussion with the client, it was decided to exclude it
from the final proposal due to social issues and connectivity issues to adjacent villages. Table 1
present the salient features of the exiting project road.

8. Considering the existing conditions and projected traffic, it is proposed to improvement
of 5.54 Km length to four lane divided carriageway, 7.36 km length of 2 lanes with paved
shoulder and 2 lane hill section in the rest section. Spurs will be constructed to intermediate
lane (5.5m) standards.

C. Description of the Environment

9. As defined in the scope of works baseline data on various physical, biological and social-
economic aspects have been collected, analyzed and compiled in order to get the true picture of
the existing environment condition in the project influence area.

1. Physical Environment
a. Meteorological Conditions

10. The climate of subproject areas is subtropical temperate. Rainfall is relatively abundant
and widespread. The rainy season starts in June with the onset of the south-west monsoon and
last up to September. Intermittent rains continue even upto October along with the retreat of the
monsoon. The summer months are never oppressive with the average maximum temperature
fluctuating from 32°C to 35°C during April-June, the mercury seldom going beyond 37°C.

11. The climate of Imphal West district is warm and temperate in Imphal. In winter there is
much less rainfall than in summer. The Koéppen-Geiger climate classification is Cwa. The
average annual temperature in Imphal is 21.1°C. The average annual rainfall is 1589 mm. The
driest month is December with 3 mm rainfall. Most precipitation falls in June, with an average of
359 mm. The warmest month of the year is June with an average temperature of 24.6 °C. In
January, the average temperature is 14.5°C. It is the lowest average temperature of the whole
year in Imphal. The difference in precipitation between the driest month and the wettest month
is 356 mm. The average temperatures vary during the year by 10.1°C.

12. Senapati district has warm and temperate climate. In winter, there is much less rainfall in
Senapati than in summer. According to Képpen and Geiger, this climate is classified as Cwa.
The temperature here averages 19.5 °C. The rainfall here averages 1655 mm. The driest month
is December. There is 7 mm of precipitation in December. With an average of 353 mm, the most
precipitation falls in June. With an average of 23.4 °C, August is the warmest month. January
has the lowest average temperature of the year. It is 12.8 °C

13. In Tamenglong district the climate is warm and temperate in Tamenglong. In winter there
is much less rainfall in Tamenglong than in summer. The Koppen-Geiger climate classification is
Cwa. The average annual temperature in Tamenglong is 18.5°C. The average annual rainfall is
3336 mm. The driest month is December with 8 mm. Most precipitation falls in July, with an
average of 728 mm. The warmest month of the year is August with an average temperature of
22.2 °C. In January, the average temperature is 12.2°C. It is the lowest average temperature of
the whole year. The difference in precipitation between the driest month and the wettest month
is 720 mm. The average temperatures vary during the year by 10°C.



b. Topography, Geology and Soils

14, Topography: Topographically, the state is divided according to land elevations (lower
hills — altitude ranging from 270 to 1,500 meters; mid hills — 1,500 to 2,000 meters; higher hills —
2,000 to 3,000 meters; alpine zone - above 3,900 meters with vegetation and snow bound land
— very high without vegetation up to 8,580 meters). The project road is located in lower hills
zone with altitude ranging from 500 to 1250m above MSL. It mostly passes through hilly terrain.
Geographically the project road lies in the North-Eastern Himalayas between 27000°46” to
28007°48” North latitude and 88000'55” to 88055'25” East longitude.

15. Land Use: The existing land use along the project road is mostly agricultural mixed with
roadside development in plain terrain and vegetative and forested on hilly terrain. The initial 2.7
km length of Imphal-Kanchup-Tamenglong Road is in urban area and from Km 2+70 to 12+700
(Kanchup) is in rural area. Project alignment beyond Kanchup is predominantly a new alignment
along hills. A small section of alignment for approx. 2 km when passing through Imphal town
has both residential and commercial settlements on both sides. However, since alignment
already is 2 lane with paved shoulder, it would have minimal impact on existing structures on
account of geometric and junction improvement. Patches of agricultural activities are also
noticed on hills in this section.

16. Data obtained from IRS-P6 LISS-IV 2011 satellite image of the project area shows that
about 20% of the project area is covered by thick plantation and 41% by thin plantation followed
by degraded forest land (17%), agricultural land (12%), and settlement areas (7%). Water
bodies and rivers cover about 3% land area in the project road.

17. Geology: Geologically, Manipur state belongs to the young folded mountains of the
Himalayan system. The rocks in the state vary from upper cretaceous to the present Alluvium.
The oldest rocks found in Manipur are mainly confined in the eastern part of the State close to
Indo-Myanmar border and the rocks are grouped as cretaceous rocks consisting chromite,
serpentine etc. availability of Asbestos, Chromite, Copper ore, Coal, Big iron, Lignite, Lime
stone, Nickel ore and petroleum is reported in some parts of the state. The common rocks found
are sandstone, shale, silt, stone, clay stones and slates. The rock system is weak and unstable
prone to frequent seismic influence. The state is also seismically active and characterized by
frequent landslides. The proposed project roads fall under the Seismic Zone 1V, which is a
susceptible to major earthquake as per the seismic zone map of India (IS 1893 - Part |: 2002).

18. Soils: The characteristics of soil of the project area (Imphal-Kunchuo-Tamenglong Road
corridor) vary from place to place due to topographical variations. The soil in general is loamy
sand to silty clay loam with a depth of 30 cm to 100 cm and in some cases even more than 120
cm. It has less water holding capacity and is dry in nature. Chemically acidic soil abound
resulting from the washing down of the salts in rainwater and also on account of leaching effect.
The pH value varies from 7.3 to 7.92. The soils are characterized by low to high organic matter
(2.5-4 percent, in some places even more than 5 percent) with low action exchange capacity
and high lime requirement. Notwithstanding the relatively high organic matter content, the
nitrogen content in the soil is low.

C. Water Resources and Hydrology

19. The state has vast water resources in the form of lakes, ponds, rivers and streams,
some with marshy areas. It has abundant of water potential both ground as well as surface



water. Important rivers that flows through the project region are the Nambul, the ljei, the Bakua,
the Irang, the Dingua, and the Iring. The main rivers flowing in the Tamenglong District which
will be transverse proposed alignment are Irang, Iring, ljei (Aga) river. The surface water bodies
such as ljei, Irang and Iring Rivers are close to Project road alignment. The Irang River distance
from road varies from 10 to 20 m from the Project road of chainage 65.700 km to chainage
70.000 km. The ljei River distance from road varies from 10 to 35 m from the Project road of
chainage 34.900 km to chainage 36.700 km. In addition to this, many of springs (Jhora) are
crossing the Project road.

d. Water Quality

20. In order to represent the true profile of the project area, samples from major surface
water source through which the project road runs were collected and analysed as per 1S- 2488
(Part I-V). Ground water (drinking water) samples were analyses as per IS: 10500-1991.

21. Water quality is monitored at five locations in order to represent the true profile of the
project area. Results show that the pH of the sampled water in the region is well within
permissible limits (6.5 — 7.5). In the ground water samples collected from bore well at Kangchup
bazar show highest value of the total dissolved solids of 244mg/l which is well within the
permissible standards. Total hardness as CaCO3 in the water sample from Irang river is found
at 45.6 mg/l which is highest in all samples but very less than the limit (300mg/l) prescribed for
drinking water standard limits. BOD level for all analysed water samples is higher than the
permissible standards. Other parameters analysed like chloride, sulphate, fluorides are found
well within standards. Overall the ground water quality in the project areas in good.

e. Air Quality

22. Ambient air quality in the state is quite pure compared to other neighbouring states.
Except for few urban centres like Imphal and Tamenglong, the ambient air quality is good.
Ambient air quality for particulate matters (PM10 and PM2.5), SO2, NOx & Pb was monitoring at
three locations along the project road.

23. Out of three locations of air monitoring the SPM concentration at Imphal marginally
exceeds permissible limits for residential zone i.e. 200 ug/m3 prescribed by MoEF. While at
other locations (Kanchup and Tamenglong) the SPM conc. is well within limits. While PM10
concentration at all the monitored locations less than the new permissible limit i.e. 100 ug/m3
prescribed by MoEF for sensitive areas. Other parameters monitored i.e. PM2.5, NOx. SO2
were found within the permissible limits for all the locations. Overall the air quality in the project
area in not an issue.

f. Noise Levels

24, Noise levels were monitored at three locations along the project road. It is found that at
all the three locations, the average day time noise level varies from 42.5 dB(A) to 58.2 dB(A),
whereas average night time noise level ranges from 28.1 dB(A ) to 42.5 dB(A).

25. The recorded noise level is marginally higher than the permissible limits for residential
area prescribed by CPCB and also by World Bank EHS standards of 55 dB(A) and 45 dB(A) for
day time and night time respectively. Night time noise level readings were taken upto 10 pm
only as after 10 pm no traffic movements were observed. This noise is mainly from vehicular
traffic and local domestic/commercial activities.
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2. Biological Environment
a. Vegetation and Forests
26. In spite of its small size, the state’s vegetation is rich and varied in character. This is

because of its different climatic conditions found in the state and its peculiar physiography. The
forest area of the state falls into four distinct zones viz. i) Burma drainage forests, ii) Urkul pine
forests, iii) forests overlooking the valley and iv) Barak drainage forests.

27. About 67% of the geographical area of Manipur is hill tract covered forests. Depending
on the altitude of hill ranges, the climatic condition varies from tropical to sub-alpine. The wet
forests and the pine forests occur between 900-2700 m above MSL and they together sustain a
host of rare and endemic plant and animal life. Coveted the world over as some of the most
beautiful and precious blooms, orchids have an aura of exotic, mysteries about them.

28. About 2.1 km of the proposed alignment passes through Kangchup-Chiru Reserve forest
of Senapati district. About 11.0 km length of the proposed project road section is in hilly terrain
between Kanchup-Tamenglong passes Tairenpokpi-Tamenglong Protected Forest area.
Starting from local stream Bangla to boundary of Wapong village (chainage 24+000 to
Chainage 32+200, length 6.2 km) alignment transverse through forest area.

29. In plain terrain from starting point at chainage km 0.000 to 3+000 the land use is of built-
up (major settlements Imphal city) and from chainage 3+000 to 13+000 the landuse of mixed
type of residential and agriculture. While in hilly terrain at chainage km 13+000 onwards landuse
is mixed of built-up (small settlements), agriculture and unclassified protected forests area of
Senapati Forest Division and Tamenglong Forest Division.

30. Details of the forest locations along the project road sections are listed in Table 2.

Table 2: Details of Forest Locations along the Project Road section

I Chainage
SI. No. Name of Reserve / Protected Forest District From (Km)| To (km)
1. Kangchup-Chiru Reserve Forest Senapati 17+200 19+300
2. | Tairenpokpi-Tamenglong Protected Forest | Tamenglong 24+000 35+000
3. Kangchup Leimakhong Irang Protected Tamenglong 35+000 72+400
Forest
4 Unclassed Forest Tamenglong 72+500 97+900

Source: Field Survey carried out by the Consultant Team, 2014

31. Field survey has been carried out to identify the number and type of trees to be affected
by the proposed improvement work of main alignment. It is envisaged that about 2732 trees
existing within the proposed formation width of the project road. Among these trees 1351 are on
left side and 1381 tress are on right side of the road while travelling towards Tamenglong.
These trees are likely to cut for widening of the road.

32. In order to establish baseline data on the presence of important floral habitats in the
project area, a vegetation assessment study has been carried using field surveys (sampling of
flora species and consultations with local forestry officials and communities).
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33. Kangchup RF area is mixed representation Tropical moist deciduous, Northern sub
tropical broad leaved hill forests and Northern Montane wet temperate forests, Tairenpokpi
Tamenglong and Kangchup Leimakhong Irang protected forest area is typically represented
East Himalayan Moist Mixed Deciduous Forest (3C/C3b) and Cachar Tropical Semi Evergreen
Forest mixed with Assam Sub-Tropical Pine Forest. A total of 53 different tree species are
represented in 22 sample plots, showing the homogeneity of forest.

34. Among the listed species, Gmelina arborea (Wang) is the most common and uniformly
distributed plant species in the forest areas of Tamenglong district. Arundinaria clarkei
(Wa/Bamboo) is abundant plant species and in between banana cultivation is done by
community in the protected forest area.

35. Most common plant species found along the forest area are Gmelina arborea (Wang),
Schima wallichii (Usoi), Cinnamomum zeylanicum (Ushingsha), Eucalyptus citriodora Hook
(Nasik), Psidium guajava (Pungdon), Wendlandia tinctoria (Fheija), Cedrela loona (Tairen) and
Rhus sinensis/Semialata (Heimang) and Ficus cunia (Heiret) etc.

36. Altogether six species, two groups (Anacardiaceae and Orchidaceae) were recorded
that falls under different conservation categories. Four species were protected by Government
of India, one species by IUCN, and five species by CITES. Among the protected species, Cycas
pectinata was kept under conservation category by all three i.e. Gol, IUCN and CITES.

b. Wildlife and Protected Areas

37. The State has rich wildlife and has long network of protected area. In order to protect the
rich flora and fauna of Manipur from the poacher, the Government has established parks and
sanctuaries. The state’s protected area network comprises of five wildlife sanctuaries and two
national parks. Recognizing the importance of this region as one of the hot spots, majority of the
biodiversity rich areas of the state has been placed inside the protected area network system
comprising mainly of the National Park and Sanctuary.

38. There are no key biodiversity areas within the buffer distances of 1- and 10-km. Within a
50km buffer zone from the road alignment there are 3 key biodiversity areas, these are the
Zeiland Lake Sanctuary, Jiri-Makru Wildlife Reserve, Loktak Lake and Keibul Lamjao National
Park.

39. About 2.1 km length of the project road (between km chainage km 17+200 to 19+300)
passes through Kangchup-Makang Reserve Forest. However the project road neither
encroaches nor passes by any of the protected areas of Manipur. In order to establish baseline
data on the presence of important wildlife and faunal habitats in the project area, a Wildlife
Assessment Study has been carried using field surveys (walkover transect surveys and
consultations with local forestry and wildife officials and local communities).

40. Altogether 11 species of birds were observed during field surveys in forest areas along
the project road alignment. Black-headed bulbul (Pycnonotus atriceps), Black-headed yellow
bulbul (Pycnonotus melanicterus), Purple wood pigeon (Columba punicea) and Batek were
most commonly observed avifauna in the all forest areas. The species of Blue-eared kingfisher
(Alcedo meninting) and White-breasted kingfisher (Halcyon smyrnensis) were also seen in
forest areas adjoining ljei and Irang rivers. Besides these birds, Purple wood pigeon (Columba
punicea), Forest eagle owl (Bubo nipalensis), Tawny eagle (Aquila vindhiana), Indian golden-
backed three-toed woodpecker (Dinopium javanense) were also observed.
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41. The areas along the proposed alignment affected forest areas are possible habitat for
one globally threatened species (Great Indian hornbill) and five nationally vulnerable (Mrs.
Hume’s bar backed pheasant, Burmese ring dove, Indian moorhen, the Bar tailed dove,
Pheasant tailed Jacana) birds species. One globally near threatened species of bird (Great
Indian hornbill) was reported by local forest authorities in the forests along the project road
alignemnt.

42. Altogether 7 mammalian species (belonging to 5 families) were recorded in and around
the project road alignment through direct sighting and sign survey technique. Of these two
species, Slow Loris (Nycticebus coucang) and Flying Squirrel (Hylopetes alboniger) were
recorded by direct sighting in protected forest area of Kangchup Leimakhong Irang. Signs
(droppings & footprints) of Barking Deer (Munitacus muntjak) were found in the protected forest
area of Tairenpokpi Tamenglong and signs of hunting of Barking Deer were also observed near
chainage km 26+800 to 27+000 (approx.). Clouded Leopard (Neofelis nebulosa), Jungle/Wild
Cat (Felis chaus) and wild pig (Sus scrofa) were recorded on the basis of animal signs
(droppings) located in project areas.

43. As per the working plans of forest divisions the area along proposed alignment provides
shelter to 16 species of wild animals listed in Schedule of Wildlife Protection (Act) 1972 of India.
Of these the Hoolock (Hylobates hoolock) is endangered, Hog badger (Arctonyx collaris) and
Otter (Lutra lutra) are threatened. Clouded leopard (Neofelis nebulosa), Slow loris (Nycticebus
coucang), Serow (Capricornis sumatraensis), Sambar (Cervus unicolor) are considered
vulnerable. Least concerns animals list includes Barking deer (Muntiacus muntjak) and Wild pig
(Sus scrofa). Of these species of wild animals Clouded leopard (Neofelis nebulosa), Slow loris
(Nycticebus coucang), Barking deer (Muntiacus muntjak) and Wild pig (Sus scrofa) are recorded
during site survey in the forest areas.

3. Socio-economic Environment
a. Demography

44, Manipur is one of the sisters’ states in north eastern state a population of 2.38 million
with about more than 75 percent of the population living in the rural areas. The human
population density is very less (only 107 persons/km2) compared to 149 persons/km2 for the
north eastern region. Sex ratio is 978 against the 936 in the region. The demographic feature of
north eastern states is unique in that there are more than 29 recognized tribes, which inhabit
mostly the hill areas and each with distinct culture, ethos, and traditional knowledge systems.
The major minority groups in the state namely Aimol, Anal, Angami, Chiru, Chothe, Hmar,
Kabui, Kacha Naga, Mizo, Mao, Lusai etc. The majority of the people survive on subsistence
economy based mainly on the agriculture, supplemented with limited horticulture, animal
husbandry, crafts/handloom, etc.

b. Land Resources

45, The area available for land utilization in the state is about 19052 sg.km out of the total
geographical area of 22327 sg.km. This means about 85 percent of the area in the state in
available under various land uses. Major portion of the land use is under forest cover covering
about 70 percent of the land use area. About 8 percent area is under gross cropped area.
Agriculture is the second major land use in area.



46. Agriculture is the mainstay of the people. It contributes major shares in the state
domestic product and provides employment to about 63 percent of total working force in state.
Total net sown area is 160,000 hectares. Rice is principal food grain followed by maize and
millets.

47. Though the state has no marine fishery, it has vast inland fishery resources like ponds,
tanks, naturals lakes, marshy areas, swampy areas, rivers, reservoirs, submerged cropped
land, paddy field etc. The largest source of fish is the Loktak Lake. The production of fish in
Manipur for the year 2001-02 was estimated to be 16.5 thousands tones as against the 16.05 in
thousand tons in the year 2000-01 showing an increase of 2.8 percent over the previous years.

C. Infrastructure

48. Transportation system is a key factor in the socio-economic development of any state.
There is practically no railway network in the state. Two rail heads — one at Dimapur in
Nagaland (215 km away from Imphal) and the other at Jiribam (225 km away from Imphal)
serves the state. The state has one airport at Imphal, which connects up with the rest of the
country. Waterways are also not feasible. Roads, therefore, constitute the only means of
transport system in the state for movement of men, materials and services within and outside
the state. The total road network stands at around 7200 km, of which 2600 km are unsurfaced
roads.

49, The state has endowed with mineral resources. The main mineral reserves in the state
includes lime stone (14.8 thousand tons), clay (2.5 thousand tons), and chromite (0.1 thousand
tons). For exploiting the mineral resources, it is important to provide a good road and ralil
infrastructure.

50. The north eastern region has the potential to emerge as a strategic base for domestic
and foreign investors to tap the potential of the contiguous markets of China, Myanmar, Lao
PDR, Nepal, Bhutan and Tibet. This calls for converting the unauthorised trade into authorised
trade, at the policy level as well as at the ground level. The BIMST-EC (Bangladesh-India-
Myanmar-Sri Lanka-Thailand Economic Cooperation) initiative is creating an enabling
environment for rapid economic development through identification and implementation of
specific cooperation projects in the sectors of trade, investment and industry, technology,
human resource development, tourism, agriculture, energy, infrastructure and transportation.

D. Analysis of Alternatives

51. Since the Imphal-Kunchup section involves improvement of the existing road, only one
alternative alignment was considered for this section. For Kunchup-Tamenglong sections,
various alternate alignment options were studied including option of a tunnel, use of existing
tracks, and improvement of existing roads connecting Tamenglong to Imphal i.e. NH-53 and NH
137). Besides this an evaluation has been carried out for the 'with’ and ‘without’ project
situation-in terms of the potential environmental impacts for the justification of the project. On
the basis of analysis we can say that project acquires positive/beneficial impacts “With” project
scenario and will greatly improve the environment and enhance social and economic
development of the region compared to “Without” project scenario, which will further deteriorate
the existing environment and quality of life.



E. Consultation, Disclosure and Grievance Mechanism

52. In accordance with ADB’s Safeguard Policy Statement (SPS) 2009 and Environment
Impact Assessment Notification of Gol (2006), public consultations were held, as part of
environment assessment study. The consultation undertaken with project beneficiaries, local/
government officials, community leaders, women groups, NGO’s, stakeholders in corridor of
impact and people likely to be effected due to the project on various issues affecting them and
incorporation of various measures pertaining to environmental issues based on the responses
from the people.

53. Both formal and informal modes of consultation were used in the public consultation
process for the project. Consultation with the stakeholders, beneficiaries, and community
leaders were carried out using standard structured questionnaires as well as unstructured
guestionnaires. In addition, focused ground discussions (FGDs) and personal discussions with
officials, on-site discussion with project affected stakeholders, and reconnaissance visits have
also been made to the project areas. The attempts were made to encourage participation in the
consultation process of the Government officials from different departments that have relevance
to the project. Same way, local people from different socio economic backgrounds in the
villages as well as urban areas along the road alignment and at detours, residents near the
existing road, women representatives, local commuters, and other concerned were also
consulted.

54, In compliance with ADB’s SPS requirements consultation will be continued throughout
the project process. The consultations were conducted during preparation of the EIA. The
official consultation with the key stakeholders was undertaken in the months of June 2013 to
January 2014 at respective district offices and head quarter in Imphal. Various officials
consulted include PWD Officials, Forest Officers, Wildlife Officials, Environmental Officers from
pollution control board, statistical officer, officials from NGOs active in the project areas etc.

55. Besides interview surveys, focused group discussions (FGDs) were organized at key
locations along the project roads. In total ten (10) FGDs meetings involving 193 affected people,
landowners, and village authorities, were organized. Specific emphasis was given to women
participants to ensure that gender concerns are addressed in the project. Out of total
participants, 73 participants were from women group.

56. Most of the people interviewed strongly support the project. The people living in the
entire project area expect the different project elements to facilitate transport, employment,
boost economic development and thereby provide direct, or indirect, benefits to themselves.

57. It is envisaged from the interview survey that there is increased environmental
awareness among the people. It can also be seen from the table that more than 76% of the
persons believes the existing environmental conditions of the area is good. Over 80% of the
people agreed that the quality of air, water and noise in the area is good; whereas, about 10%
respondent feel that the environmental quality is being deteriorated. Poor road condition and
vehicular emissions are the major sources they feel responsible for this. In case of presence of
archaeological / historical the responses are very few. In case of cultural and historical sites, the
response of the people is mixed. The area experiences natural disasters i.e. floods, earthquake
etc. as it also envisaged that 73% of respondent reported history of natural disaster. Only 10%
people indicated that there are rare and endangered species of fauna in the forests of the
region. Overall, the general environmental conditions in the region are good and people have
increased environmental awareness.
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58. The project EA will be responsible for the disclosure of this EIA in compliance to ADB’s
Communication Policy 2011 and ADB SPS 2009. The draft Environmental Impact Assessment
Report will was disclosed in the English language in the office of PWD. The report was also
made available to interested parties on request from the office of the PWD. Since this is
Category A subproject, draft EIA report has been disclosed to the public through the ADB
website, 120 days before the approval of the respective tranche for ADB financing. The draft
EIA report was also be made available to all stakeholders as part of the consultation process
required under the SPS 2009.

59. A Grievance Redress Mechanism (GRM) has been proposed to address grievances
related to the implementation of the project, particularly regarding the environmental
management plan and to acknowledged, evaluated, and responded to the complainant with
corrective action proposed using understandable and transparent processes that are gender
responsive, culturally appropriate, and readily accessible to all segments of the affected people.
Records of grievances received, corrective actions taken and their outcomes will be properly
maintained and form part of the semi-annual environmental monitoring report to ADB.

60. Depending on the nature and significance of the grievances or complaints, the grievance
redress mechanism (GRM) will comprise procedures to address grievances i) first at the PIU
level and ii) second at the EA level and iv) third at the Grievance Redress Committee (GRC).
Most serious complaints which cannot be addressed at the EA level will be forwarded to the
GRC. The GRC will comprise members from the EA, 1A, CSC, contractor, local community and
local forestry authority.

F. Anticipated Environmental Impacts and Mitigation Measures

61. The road rehabilitation and upgradation project activities can cause environmental
impacts that are short, or long-term, and beneficial, or adverse, in nature. The overall long-term
impacts will be largely beneficial in regard to the socio-economic environment and quality-of-life
in the region. The key environmental issues associated with various aspects of the proposed
project and impacts on various environmental components have been assessed for various
stages i.e. (a) the project location, (b) design, (c) construction, and (d) operation.

1. Environmental Impacts Associated with Project Location, Preliminary
Planning and Design

62. Location issues: Except initial 13 km section, project road alignment will pass through
hilly terrain and it is greenfield alignment which would require construction of new roads. This
will require acquisition of about 270 hectare (30 m ROW for 90 km length) of land for road right
of way. Although land acquisition requirement has been kept to minimum level, it will have
impacts on topography and change in land use in the region. Loss of agriculture land and
productive soil is also anticipated due to additional land acquisition.

63. The improvement of the proposed road in greenfield area involve cutting, filling, and the
need to cut vegetation along most of the project road length. This will have more significant
impact and this matter is discussed in the following sections.

64. About 2.1 km length of subproject road passes through Kanchup reserve forest area.
Adverse impacts due to diversion of about 6.3 hectares of reserve forest land are anticipated.
Also land clearing will involve cutting of about 2732 trees. Problem of soil erosion is expected in
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some locations. Loss of trees will be compensated by planting 8196 trees (1:3 ratio) as
compensatory afforestation.

65. The project affected people will be compensated as per the provisions of a Resettlement
Plans (prepared as separate report). The widening option, have been devised so as to cause
minimise destruction of structures. There are private structures, few small temples, shrines and
educational buildings which are coming adjacent to existing carriageway of the project roads.
Care will be taken to avoid such community structures or cause damage in their relocation.
There will also be a requirement to establish construction camps and related contractor's
facilities, borrow pits and quarries. These will be located in environmentally sound and socially
safe areas. It is expected that construction materials for the road works will be mined only from
approved quarries.

2. Environmental Impacts Due to Construction

66. Impacts on Topography, Soil and Vegetation: During the improvement works of the
road section and because of felling of trees, hill cuttings, ground clearing; stone quarrying, and
construction of structures etc. the micro-level topography may change.

67. During road improvement works there will be cut and fill activities, cutting of trees, stone
guarrying, and construction of structures. Even with reasonable care exercised in the final
design, the interaction between proposed road features and existing land features could result
in significant land instabilities during construction. Thus, the following mitigating measures
should be implemented:

° existing vegetation including shrubs and grasses along the road (except within
the strip directly under embankments or cuttings) should be properly maintained
and all slopes/soil cutting areas should be revegetated as soon as construction
activities are completed,

. excavation and earthworks should be mainly undertaken during the dry season
when the risks from erosion and silt run-off are least,
° sites for quarrying, borrowing and disposal of spoils are to be confirmed

according to the applicable laws and regulations in the state and the practices
followed in recent/ongoing projects of international level,

. controlled and environmentally friendly quarrying techniques should be applied to
minimise erosions and landslides,
° cut material should be disposed of in suitable depressions,

materials that will be used for surface dressing will consist of aggregates and
gravel, and must not contain silt, and

° Internationally accepted best practice engineering approaches will be
incorporated into contract documents and monitored during construction.

68. Impacts on Surface and Groundwater Quality, Drainage and Hydrology: A number
of rivers and streams crossed the project road. The improvement of the road may result in
disruptions to the natural hydrology and water mismanagement that may lead to further
problems of soil erosion. Construction activities could also lead to the temporary pollution of
rivers from spillage of chemicals and oil at construction sites and waste from construction
camps, discharge of sediment-laden water from construction areas and uncontrolled surface
water discharge over the road edge creating large—scale erosion on down-slopes. Thus the
following mitigating measures are recommended:
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. natural courses of water bodies should, as far as possible be maintained and
brought back to their natural course,

o all debris and vegetation, clogging culverts should be regularly cleared and
disposal of construction debris in streams and rivers should be avoided,

. river-bank slope stabilities should be monitored and appropriate remedial
measures applied throughout the construction period,

. if possible, construction work at bridge should also be avoided during the rainy
season,

. chemicals and oils should be stored in secure, impermeable containers, and
disposed of well away from surface waters,

o no vehicle cleaning activity should be allowed within 300 m of water bodies/
drains,

. construction camps should be equipped with sanitary latrines,
lined drainage structures should be provided,

. side drain waters must be discharged at every available stream crossing.

69. Air Quality: Prediction of the pollutant (CO, NOx and PM10) concentrations has been
carried out using CALINE-4, a dispersion model based on Gaussian Equation. It has been
observed from the model output that when the traffic volume increases, the concentration of air
pollutants also increases correspondingly. However, the maximum predicted pollutant
concentrations of PM10, CO and NOx over the existing ambient air quality are found to be
within the National Ambient Air Quality Standards (Annex 3).

70. During construction, and at the micro-level only, air quality may be degraded by
generation of dust (PM) and generation of polluting gases including SO2, NOx and HC for short
periods from vehicular movements, site clearance, earth filing and material loading and
unloading. The impacts are expected to be localised, temporary and confined to construction
areas. Care should, however, be taken at sensitive urban locations so that harmful impacts can
be minimised. The following actions should be implemented:

° regular check-up and maintenance of construction equipment,

° mixing plants i.e. asphalt, concrete, and bricks, should be operated within the
permissible limits of CPCB and WB EHS, and be located away from settlements,

o the contractor should submit a dust suppression and control programme to the
PIU,

° vehicles delivering loose and fine materials should be covered to reduce spills,

° controlled blasting should be carried out and only with the prior approval of the
site Engineer and, if required, PIU,

. bitumen emulsion should be used wherever feasible, and

o bitumen heaters should be used and the use of wood for fuel should be

discouraged or prohibited.

71. Noise Level: With the exception of the Imphal city, the ambient noise level along the
road sections is within standards. During the construction period, noise will be generated from
the operation of heavy machinery, blasting works, the haulage of construction materials to the
construction yard and the general activities at the yard itself.

72. Noise levels were predicted using Federal Highway Administration's Traffic Noise Model
(FHWA TNM) which helps for highway traffic noise prediction and analysis. It is observed that
the noise levels (Leq) near the receivers are found to be higher than desired levels for the
respective categories. The maximum predicted value 65.5 dB(A) is recorded at the receiver
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located close to Section 1 of the monitoring site. The predicted levels show increase in noise
levels for future years at all receivers considering increase in traffic volume.

73. Noise and vibration will be unavoidable but the impact will only be temporary and will
only affect people living or working near piling locations. Mitigation measures should include (a)
provision of noise barriers at sensitive locations, (b) construction machinery should be located
away from settlements (c) careful planning of machinery operation and the scheduling of such
operations can reduce noise levels, (d) controlled blasting (if any) should only be carried out
with prior approval from the Engineer in charge, and (e) contractors should be required to fit
noise shields on construction machinery and to provide earplugs to the operators of heavy
machines.

74. Flora and Fauna: Since about 2.1 km length of the project roads passes through forest
areas, it may cause adverse impacts on flora and fauna of the area. Also acquisition of forest
land (6.3 hectares) may add minor impacts on the presence of flora and fauna in the forests.
Removal of the existing vegetative cover and the uprooting of about 2732 trees is an
unfortunate activity, which may reduce the ecological balance in the areas. This may also
enhance soil erosion problem. The critical wildlife habitat tests using the biodiversity decision
framework tool of IFC, World Bank indicates that there will no major or severe impacts on the
critical habitat and its endangered/ threatened species as listed above. The main predicted
impact is the damage and disruption of wildlife movement routes (although no specific route
exist); and loss of food sources and the nesting sites for birds.

75. To minimise adverse impacts on flora such as trees, contract documents should specify
that (a) all wood building material for workers’ housing should be brought from outside the
project area, (b) workers should be supplied with non-wood fuels such as kerosene or liquefied
petroleum gas for the duration of the contract, (c) all contract equipment and plants should be
cleaned to the satisfaction of the project engineer in charge prior to their relocation to project
sites; (d) during site clearance, care should be taken to ensure that the minimum area of
vegetation area is affected and (e) the water sprinkling of trucks used as construction vehicles
should be properly and regularly undertaken, so that dust deposition problem on vegetation are
minimised. Specific measures such as i) construction facilities such as workers camp,
construction camp, hot mix plant, batching plant should be located at least 1 km away from the
forest area, ii) employment agreements should specify heavy penalties for illegal hunting,
trapping and wildlife trading — all other ancillary works should also agree not to participate in
such activities, iii) Strict anti-poaching surveillance measures need to be implemented,
especially during project construction phase in the forest areas, iv) provisions of signage as a
precautionary measure to provide awareness about animal movement will be made to avoid
accidents, and v) project staff and work crews should not be allowed to have fire-arms and
animal traps etc. Further as long-term mitigation measures, the habitat enrichment activities
such as planting of native bamboos, fruiting and fodders trees will be carried out. Environment
Specialist in collaboration with Wildlife Conservator will determine the suitable plant species for
wildlife habitat enrichment. There will be strict compliance monitoring by Environmental
Specilaist while constructing road through Reserve Forest area.

3. Environmental Effects Related to Operation

76. Noise and Vibration, Air Pollution, Runoff, Spoils of Hazardous Materials: The
current traffic flows along the project roads is expected to increase because of improved
economic activities associated with better access. The larger numbers of vehicles will be an
additional source of noise and gaseous emissions. Traffic volumes will, however, remain low
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and this should not be a significant impact. Repairs to culverts and new drainage work will
eliminate/ reduce the soil erosion problems presently caused by poor cross drainage.

77. Land Use and Settlements: The likely impacts on land use and settlement patterns are
limited. Improved access will inevitably lead to increased in and out migration, but this is likely
to occur gradually and over a prolonged period. There will be time for new residential areas to
be established. There may, however, be a need to control ribbon development.

4, Potential Environmental Enhancement/ Protection Measures

78. In order to improve the environment, additional measures were also proposed during
construction for the following: (a) sanitation and housekeeping at the labour/ construction camps
(b) provision of water supply (c) hygiene and provision of toilet facilities, (d) sewerage and waste
disposal (e) first aid, (f) maintenance of buildings and facilities (g) identification of debris
disposal sites, and (h) rehabilitation of quarry and borrow pits.

G. Environmental Management Plan

79. A fully budgeted environmental management plan has been prepared for
mitigation/management/ avoidance of the potential adverse impacts and enhancement of
various environmental components along the project road. For each mitigation measures to be
carried out its location, timeframe, implementation and overseeing/ supervising responsibilities
has been identified. Monitoring plan for construction and operation phase has been framed to
ensure effective implementation of EMP.

80. The monitoring program included performance indicators for water, air, and noise level
monitoring, frequency of monitoring, and institutional arrangements of the project in the
construction and operation stages, along with the estimated cost. The reporting system included
roles and responsibilities of each party involved in the project implementation i.e. PIU,
Supervision Consultant and Contractors and reporting mechanisms during implementation and
operation phases.

81. An environmental management budget of INR 3,653,075 (Indian Rupees Three million
sixty three one thousand and seventy five only) (US$ 0.59 millions) has been estimated for
implementation of the environmental management plan. This budget also includes cost of
environmental monitoring and associated trainings.






l. INTRODUCTION
A. Project Background and Rational

1. ADB has a regional cooperation program in four South Asian countries: Bangladesh,
Bhutan, India and Nepal, called South Asia Subregional Economic Cooperation (SASEC?),
which has been supporting regional cooperation in the transport sector through SAARC?® and
BIMSTEC” over a decade. Major contributions in this regard include assisting the SAARC
Regional Multimodal Transport Study (SRMTS)® and BIMSTEC Transport Infrastructure and
Logistics Study (BTILS).® A series of SASEC Trade Facilitation and Transport Working Group
meetings have endorsed ADB preparation of a project to improve the most critical corridors
connecting regional countries. Further to initiate connectivity between South Asia and South
East Asia and as a follow on activity of the BTILS, strategic roads connecting Bangladesh, India
and Myanmar are currently being studied.

2. Manipur being landlocked with no rail connectivity presently has to depend on its road
network for its transportation requirements. The present study section, Imphal — Tamenglong is
part of state highway network. The project road once completed shall provide shortest
connectivity to the East West Expressway of the union Government which is a Mass Rapid
Transport Corridor of the country. This is of high economic significance as detailed below. The
road shall also provide the shortest connectivity to Bangladesh and the nearest Sea Port of
Chitagong. In fact the project Road shall provide the shortest connectivity between the ASEAN
Countries and SASEC Countries via NH-1 at Imphal. AH 1 is the longest route of the Asian
Highway Network, running 12,845 miles (20,557 km) from Tokyo, Japan via Korea, China,
Southeast Asia, India, Pakistan, Afghanistan and Iran to the border between Turkey and
Bulgaria west of Istanbul where it joins end-on with European route E80. In India AH 1 passes
through Numaligarh - Golaghat - Garampani - Barpathar - Naojan - Bokajan - Dimapur - Kohima
- Tadubi - Senapati - Kangpokpi - Imphal - Thoubal - Tengnoupal — Moreh (Myanmar border).

3. The project road will also provide connectivity to 18 interior villages which are presently
connected by dirt tracks only. The decrease in the length of road shall be of significant
economic importance for the state as the state imports more than 70% of its required essential
commodities from outside the State. This shall also have a major impact on the economy of the
country and the region as a whole.

4, The Project Road (Imphal- Kangchup —Tamenglong Road) is located in the State of
Manipur. It passes through the districts of Imphal West, Senapati and Tamenglong and it is
103.02 km long. Besides providing shorted connectivity for the State to East West Corridor, the
project road will also reduce the distance to Guwabhati, the commercial hub of the North East,
from Imphal by at least 90 (ninety) Kms as compared to the existing route via Dimapur.

5. The project road starts in Imphal City, just before junction with Takyel Road (towards
airport) where existing 4 lane divided carriageway for the project road terminates. The initial 13

2 South Asia Subregional Economic Cooperation (SASEC). Member countries are Bangladesh, Bhutan, India and
Nepal

% South Asian Association for Regional Cooperation (SAARC). Member countries are Afghanistan, Bangladesh,
Bhutan, India, Maldives, Nepal, Pakistan and Sri Lanka

4 Bay of Bengal Initiative for Multi-Sectoral Technical and Economic Cooperation (BIMSTEC). Member countries are
Bangladesh, Bhutan, India, Myanmar, Nepal, Sri Lanka and Thailand

®> SAARC Secretariat. 2007. Regional Multimodal Transport Study. Kathmandu.

® ADB. 2008. Final Report of RETA6335: BIMSTEC Transport Infrastructure and Logistics Study. Manila.



km of this road alignment from Imphal to Kangchup is existing road. Further alignment between
Kangchup to Tamenglong (about 90km) is new greenfield alignment. Tracks at certain sections
between Kangchup to Haochong earlier known as KT road during British era are still being used
by settlers to transport wooden logs during dry season and are accessible on foot or Shaktiman
trucks only. It further traverses the hills connecting Bhalok and terminates at Tamenglong.
Existing road surface has exposed rocks as it has not been maintained due to heavy rains in the
region. The alignment has many settlements and rivers along its length. Alignment traverses
through steep mountains towards Haochong settlement, via Waphong settlement. Existing
alignment at certain section has very steep grades. Alignment passing through Waphong
settlement crosses ljei River very close to the settlement.

6. The present project aimed to improve 103.02 km of state road network into 4/2 lane
configurations between Imphal and Tamenglong in the state of Manipur.

7. Looking at the benefits of the project, the Government of India requested for a project
preparatory technical assistance (TA) from the Asian Development Bank (ADB) to prepare an
ensuing loan for the international trade corridor in Manipur State (the project). The proposed
sector loan will upgrade high priority trade corridors and facilities comprising National Highways
(NH) and State Highways (SH) connecting five countries: Bangladesh, Bhutan, India, Myanmar
and Nepal in the northeastern part of India. Given the large scale of the program and the need
to carefully study priority corridors particularly in the India - Bangladesh - Myanmar region, a
sector loan approach is proposed to finance the project.

8. While approximately six road corridors have been identified for financing under the
program, two sample subprojects were prepared as part of the project processing. The options
and design for the remaining roads and facilities are still being studied and yet to be clearly
defined. Therefore the former are selected as sample sub-projects and the later once as non-
sample subprojects under the program. The list of sample subprojects and tentative non-sample
subprojects are provided below in Table 3.

Table 3: List of Subprojects included in the Project

No. Name of Road/Facility Length (km)
I Tranche | subprojects
1. | AH-2: Panitanki (Nepal border) — Fulbari (Bangladesh border) 37.271
2 AH-48: Jaigaon (Bhutan border) — Changrabandha 90.56
(Bangladesh border)
Sub-Total-A 127.831
Il Potential subprojects for succeeding tranches
1. Imphal — Moreh (Manipur) 107
2. Imphal-Wangjiang-Heirok-Machi-Khudengthabi (Manipur) 65
3. | Imphal-Kanchup-Tamenglong-Tousem-Haflong (Manipur) 80’
4. Greater Imphal Ring Road 37.72
5. | Mechi bridge (West Bengal) 0.600
Sub-Total B 290.32
Grand Total (APPROXIMATELY) 418.151

" This was the Aerial distance estimated during project planning. However design length of the project road section
between Imphal and Tamenglong is 103.02 kms.



9. This Environmental Impact Assessment (EIA) covers a non-sample subproject in the
State of Manipur i.e. Imphal-Kanchup-Tamenglong road section. All discussions thereafter
focused only on this subproject. The environmental assessment report for this non-sample
subproject is prepared as part of project preparation in compliance with Environmental
Assessment and Review Framework (EARF®) for the Project.

B. Project Road

10. The Imphal- Kangchup —Tamenglong- Tousen- Haflong Road (the project road), is
located in the State of Manipur. It passes through the districts of Imphal West, Senapari and
Tamenglong and it is 103.02 km long. The project road starts in Imphal City, just before junction
with Takyel Road (towards airport) where existing 4 lane divided carriageway for the project
road terminates. The initial 13 km of this road alignment from Imphal to Kangchup is an existing
intermediate lane bituminous road. The alignment further traverse on hilly, terrain towards
Haochong settlement via existing KT mud road accessible only in dry season. It further
traverses through hills connecting Bhalok and terminates at Tamenglong. Major length of the
alignment is in Tamenglong District while a small section of project alignment traverses through
Imphal West and Senapati Districts too. Figure 2 shows the index map of the project road.
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Figure 2: Index Map of the Imphal-Tamenglong Road Project

8 Environmental Assessment and Review Framework for proposed IND: SASEC Road Connectivity Investment
Program, ADB, December 2013.



11. The proposed alignment for Imphal Tamenglong Road is predominantly a new alignment
in hilly terrain between Kangchup to Tamenglong. The pavement of Imphal-Kangchup section of
proposed Imphal Tamenglong road for approx. 13 km is in good condition and recently overlay
work has been done. Further up there is no existing road and only an old disused track is visible
in small sections. Roadway geometry for existing alignment between Imphal to Kangchup
section conforms to IRC standards for both horizontal and vertical geometry. This section is a
new alignment designed conforming to the hill road standards.

12. As per PWD records the existing ROW width of the Imphal Kangchup section is in range
of 15m to 30m. There is no major brigges (except 1 under construction) along the proposed
alignment. However there are 5 minor bridge. At present there is one existing flyover, no ROBs
and Underpasses in the project stretch. There are 17 existing culverts on this section of the
road out of which 11 nos. are slab culverts, and 6 nos. Hume Pipe culverts.

13. The project engineering team has studied various alternatives for the alignment including
the improvement of the existing tracks. However the alignment along existing tracks is too steep
and it is not possible to improve it to the project standards. Hence the team has worked out a
new greenfield alignment with a total length of 103.02 km and a spur length of 4.15 km to
Haochong and 0.80 km to Kabu Khulen. Feasibility of 1.44 km long single tube bi-directional
tunnel was also studied, however after discussion with the client, it was decided to exclude it
from the final proposal due to social issues and connectivity issues to adjacent villages. Table 4
present the salient features of the existing project road.

14. Considering the existing conditions and projected traffic, it is proposed to improvement
of 5.54 Km length to four lane divided carriageway, 7.36 km length of 2 lanes with paved
shoulder and 2 lane hill section in the rest section. Spurs will be constructed to intermediate
lane (5.5m) standards.

Table 4: Description of Imphal-Kanchup-Tamenglong Road Section
Sub-project

Road Length Districts Summary of General Road Condition
i (km)
Section

Imphal- 103.02 Imphal The project road section (Imphal- Kangchup —
Kanchup- West, Tamenglong) passes through three districts
Tamenglong Senapati namely Imphal West, Senapati and Tamenglong
Road and of Manipur State covering a total length of 103.02

Tamenglong | kms. The project road starts at Imphal City and

ends at Tamenglong. The alignment passes
through settlements of Imphal, Kangchup,
Haochong, Bhalok and Tamenglong. Initial 13 km
of this road alignment from Imphal to Kangchup is
an existing road. Further alignment between
Kangchup to Tamenglong (about 90 km) is new
greenfield alignment.




Sub-project
Road
Section

Length

(km) Districts Summary of General Road Condition

Tracks at certain sections between Kangchup to
Haochong earlier known as KT road during
British era are still being used by settlers to
transport wooden logs during dry season and are
accessible on foot or Shaktiman trucks only.
Existing road surface has exposed rocks as it has
not been maintained due to heavy rains in the
region.

As per PWD records the existing ROW width of
the Imphal Kangchup section is in range of 15m
to 30m. There is no major brigges (except 1
under construction) along the proposed
alignment. However there are 5 minor bridge, no
ROBs and no Underpasses in the project road
section. There are 17 existing culverts on this
section of the road out of which 11 nos. are slab
culverts, and 6 nos. are Hume Pipe culverts.

It is proposed to improvement of 5.54 Km length
to four lane divided carriageway, 7.36 km length
of 2 lanes with paved shoulder and 2 lane hill
section in the rest section. Spurs will be
constructed to intermediate lane (5.5m)
standards.

C. Objective and Scope of the Study

15. The objective of this EIA study is to identify potential environmental impacts of the
proposed road improvement work and formulate strategies to avoid / mitigate the same. The
scope of work to accomplish the above objective, comprise the following.

° understanding the baseline environmental conditions of the project area,
identifying the potential environmental impacts of the project proposal,

. recommending appropriate mitigation measures to avoid / minimise the
environmental impacts, and

° preparing an environmental management plan for implementation.

16. The environmental studies have been confined to the situation around the deemed areas
of direct influence caused by constructional and operational facilities along the proposed road
section. The following sections of the report, discusses the methodology adopted by the
consultants in conducting the EIA study and presents the results of the same.

D. Methodology Adopted for EIA Study
17. The Environmental Impact Assessment has been carried out, in accordance with the

requirements of the ADB’s Safeguard Policy Statement (SPS 2009) and Environmental
Assessment and Review Framework prepared for the overall SASEC RCP Project. The



Government of India guidelines for Rail/Road/Highway project; EIA notification 2006 of MoEF,
and Highway Sector EIA guidance manual 2010 has also been followed in the process of this
environmental assessment. The study methodology has been adopted in such a manner to
ensure that environmental concerns are given adequate weightage in the selection of alignment
and design of proposed road improvements. The study in this project employs an iterative
approach in which potential environmental issues have been examined at successive levels in
detail and specificity, at each step in the process.

18. The Environmental assessment is based on the information collected from secondary as
well as primary sources on various environmental attributes. Monitoring of air, water, noise and
soil quality was also carried out within the ROW and significant issues were examined during
field surveys to determine the magnitude of significant environmental impacts.

19. The major steps in the EIA process for the project were as follows:

1. Collection and Analysis of Data

20. Data was collected on various environmental components such as soil, meteorology,
geology, hydrology, water quality, flora and fauna, habitat, demography, land use, cultural
properties etc, to establish the baseline environmental setup. Secondary data on environment
for the project corridor was collected both from published and other relevant sources e.g., the
State Department of Forest, Manipur State Pollution Control Board, State Statistical Department
etc. The data collection from the field was completed with the help of field surveyors and
enumerators/investigators. The interviewers/surveyors were trained for taking the samples and
filling up the Questionnaires at site. To ensure the accuracy of the data it was collected under
the supervision of the consultant.

2. Environmental Monitoring and Analysis

21. In order to assess the situation in particular sections of the road during the screening
and site visit of the area, different locations were identified for monitoring and analysis the noise
level, ambient air and water quality. The monitoring and analysis of water quality, air quality and
noise level has been done by M/s. Greenvision, a leading environmental research laboratory
based in Durgapur, West Bengal in the month of May 2014. Air quality monitoring has been
carried out as per MoEF notification of November 2009 the revised national Air Quality
standards (Annex 3) and the on-site monitoring results are incorporated in Chapter- 4 of this
EIA report.

3. Vegetation and Wildlife Surveys

22. In order to assess presence of flora and fauna along the proposed alignment field
surveys have been carried out with the help of field officers of the state forest department.
Findings are incorporated in Chapter- 4 of this EIA report.

4. Analysis of Alternative

23. Alternate analysis for the present subproject road alignment has been made on the basis
of “with” and “without” project scenario as well as alternate alignment options. The parameters
considered for the analysis are the environmental as well as social features and their likely
impact on the natural ecosystem.



5. Assessment of Potential Impacts

24, Potential impacts were identified on the basis of: analytical review of baseline data;
review of environmental conditions at site; analytical review of the underlying socio-economic
conditions with the project influence area.

6. Preparation of the Environment Management Plan

25. An EMP for the project is prepared to specify the steps required to ensure that the
necessary measures have been taken and the same will be incorporated during construction
and operation stage of the project. The EMP includes the monitoring plan giving details of the
resources budgeted and the implementation arrangements.

E. Structure of the Report

26. This EIA report has been presented as per requirements of the ADB’s Safeguard Policy
Statement (SPS) 2009. The report is organised into following eleven chapters, a brief of each
chapter is described below:

o Chapter 1 - Introduction: This section describes the background information
about the project and EIA study.
° Chapter 2 - Policy, Legal, and Administrative Frameworks: this section

summarizing the national and local legal and institutional frameworks that guided
the conduct of the assessment.

° Chapter 3 - Project Description: This section presents the key features and
components of the proposed project.
o Chapter 4 - Description of the Environment: This section discussing the

relevant physical, biological, and socioeconomic features that may be affected by
the proposed project.

o Chapter 5 - Anticipated Environmental Impacts and Mitigation Measures:
This section presents the environmental assessment of likely positive and
adverse impacts attributed to the proposed project and concomitant mitigation
measures.

. Chapter 6 - Climate Change Risk Assessment: This section provides an
analysis of climate change impacts and risks due to the implementation of
proposed project.

° Chapter 7 - Analysis of Alternatives: This section covers analysis of various
alternatives considered to minimise the overall impacts of proposed development
and suggest most appropriate alternatives based of detailed analysis of impact
and risk associated with each alternative.

o Chapter 8 - Information Disclosure, Consultation, and Participation: This
section describes the consultation process undertaken during the environmental
examination and its results, their consideration in the project design, and manner
of compliance to the ADB’s Publication Policy and related national laws.

o Chapter 9 - Grievance Redress Mechanism: This section describing the formal
and informal redress procedures for registering, resolving, and reporting
complaints.

. Chapter 10 - Environmental Management Plan: This section discussing the

lessons from the impact assessment and translated into action plans to avoid,
reduce, mitigate or compensate adverse impacts and reinforces beneficial
impacts. This plan is divided into three sub-sections; mitigation, monitoring, and
implementation arrangements



. Chapter 11 - Conclusion and Recommendation: This section stating whether
there is a need for further detailed environmental studies / assessments and
highlights key findings and recommendations to be implemented by the borrower.

27. An Executive Summary is also prepared and presented in the beginning of the report.



. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORKS

28. India has well defined institutional and legislative framework. The legislation covers all
components of environment viz. air, water, soil, terrestrial and aquatic flora and fauna, natural
resources, and sensitive habitats. India is also signatory to various international conventions
and protocols. The environmental legislations in India are framed to protect the valued
environmental components and comply with its commitment to international community under
above conventions and protocols. Asian Development Bank has also defined its Environmental
and Social Safeguard policies. This assessment is about the applicability of above laws and
regulations, conventions, protocols, and safeguards. This section summaries the following:

. National (India) Environmental Legislation and Legal Administrative Framework,
. Social Safeguard Regulatory Requirements,

. ADB safeguard policies and categorisation of the project,

. Summary of international treaties and applicability to the project

1. National (India) Environmental Policy Framework

29. The legal framework of the country consists of several acts, notifications, rules and
regulations to protect environment and wildlife. In 1976, the 42nd Constitutional Amendment
created Article 48A and 51A, placing an obligation on every citizen of the country to attempt to
conserve the environment. The national legislations are broadly divided under following

categories:
. Environmental Protection,
) Forests Conservation, and
. Wild Life Protection.

30. The umbrella legislation under each of above category is highlighted below:

° The Environment (Protection) Act 1986 was enacted with the objective of
providing for the protection and improvement of the environment. It empowers
the Central Government to establish authorities charged with the mandate of
preventing environmental pollution in all its forms and to tackle specific
environmental problems that are peculiar to different parts of the country. Various
rules are framed under this Act for grant of environmental clearance for any
developmental project, resources conservation and waste management.

. The Forest (Conservation) Act 1980 was enacted to help conserve the
country's forests. It strictly restricts and regulates the de-reservation of forests or
use of forest land for non-forest purposes without the prior approval of Central
Government. To this end the Act lays down the pre-requisites for the diversion of
forest land for non-forest purposes.

o Wild Life (Protection) Act 1972 amended 2003 was enacted with the objective
of effectively protecting the wild life of the country and to control poaching,
smuggling and illegal trade of wildlife and its derivatives. It defines rules for the
protection of wild life and ecologically important protected areas.

31. State Pollution Control Boards (SPCBs) together form the regulatory and administrative
core of the part. Other Ministries/ Statutory Bodies/ Departments responsible for ensuring
environmental compliance and granting various clearances includes state ministry /dept. of
environment, regional offices of MOEF and state forests/wildlife departments. Their key roles
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and responsibilities and interface among them have been concisely depicted through the flow
diagram. The administrative framework defines the roles and responsibility of various ministries
and government departments at Central Level and State level. The administrative framework for
environmental protection, forests conservation and wildlife protection is given at Figure 3.

32. The environmental impact assessment requirement in India is based on the Environment
(Protection) Act, 1986, the Environmental Impact Assessment Notification, 2006 (amended
2009), all its related circulars; MOEF’s Environmental Impact Assessment Guidance Manual for
Highways 2010, and IRC Guidelines for Environmental Impacts Assessment (IRC:104-1988) of
highway projects. In addition to road widening and rehabilitation including establishment of
temporary workshops, construction camps, hotmix plants, and opening of quarries for road
construction work require to comply with provisions of The Forest (Conservation) Act 1980
(Amended 1988) and Rules 1981 (Amended 2003): The Wildlife (Protection) Act, 1972
(Amended 1993); The Water (Prevention and Control of Pollution) Act 1972 (Amended 1988)
and Rules 1974; The Air (Prevention and Control of Pollution) Act, 1981 (Amended 1987) and
Rules 1982; The Noise Pollution (Regulation and Control) Rules, 2000 (Amended 2002) and
Hazardous Waste (Management, Handling and Trans-boundary Movement) Rules 2008
(Amended 2009).

33. A review is undertaken for all the environmental rules and regulation which might be
applicable to the proposed Imphal-Kanchup-Tamenglong road section improvement activities.
These legislations with applicability to this project are summarised below in Table 5 and
approval and monitoring framework is depicted in Figure 4. There is no separate state level
legislation. However various acts like Water and Air are enforced through state level authority:
State Pollution Control Board.

34. Specifically for the proposed Imphal-Kanchup-Tamenglong subproject in the state of
Manipur, the following (Table 5) environmental laws and regulations are applicable:

Table 5: Applicable Environmental National and State Requirements

Sl. Activity Statute Requirement | Competent |Responsiblel Time

No. Authority | Agency for Required
Obtaining
Clearance

Planning Stage: Before start of Civil Works Construction (Responsibility: Executing
Agency)

1. Implementing | Environment Environmental | SEIAA, PWD, 6
Project Protection Act of | Clearance Manipur Manipur months
1986 and as
amended. EIA
Notification
2006 and
amendments.

2. Implementing | Environment Forest Conservator | PWD, 6
Project in Protection Act of | Clearance of Forest, Manipur months
Forest Area 1986, Forest Government

Conservation of Manipur

Act




11

Sl. Activity Statute Requirement | Competent |Responsiblel Time

No. Authority | Agency for |Required
Obtaining
Clearance

Construction Stage (Responsibility: Contractor)

3. Establishing Water Act of Consent-for- State The 2-3
stone 1974, Air Act of | establishment | Pollution Contractor | months
crusher, hot 1981, Noise Control
mix plant, wet | Rules of 2000 Board
mix plant and | and
Diesel Environment
Generator Protection Act of
Sets 1986 and as

amended

4. Operating Water Act of Consent-for- State The 2-3
stone 1974, Air Act of | operation Pollution Contractor | months
crusher, hot 1981, Noise Control
mix plant, wet | Rules of 2000 Board
mix plant and | and
Diesel Environment
Generator Protection Act of
Sets 1986 and as

amended

5. Use and India Explosive | Explosive Chief The 2-3
storage of Act 1984 licence for use | Controller of | Contractor | months
explosive for and storage Explosives
quarry
blasting work

6. Storage of Manufacture Permission for | State The 2-3
fuel oll, storage and storage of Pollution Contractor | months
lubricants, Import of hazardous Control
diesel etc. at | Hazardous chemical Board or
construction Chemical Rules Local
camp 1989 Authority

(DM/DC)
7. Quarry State Minor Quarry Lease | State The 2-3
operation Mineral Deed and Department | Contractor | months
Concession Quarry of Mines
Rules, The License and
Mines Act of Geology
1952, Indian

Explosive Act of
1984, Air Act of
1981 and Water

Act of 1974
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Sl. Activity Statute Requirement | Competent |Responsiblel Time
No. Authority | Agency for |Required
Obtaining
Clearance
8. Extraction of | Ground Water Permission for | State The 2-3
ground water | Rules of 2002 extraction of Ground Contractor | months
ground water | Water
for use in road | Board
construction
activities
9. Use of - Permission for | Irrigation The 2-3
surface water use of water Department | Contractor | months
for for
construction construction
purpose
10. | Engagement | Labour Act Labour license |Labour The 2-3
of labour Commissioner| Contractor | months
35. In addition to the acts and regulations listed above the Environmental Impact

Assessment Guidance Manual for Highways 2010 issued by MOEF and the IRC Guidelines for
Environmental Impacts Assessment (IRC:104-1988) of highway projects issued by MORTH,
were referred in the process of preparing this EIA. The following requirements are particularly
important and need special attention in order to avoid any delays for a project:

)

Although the proposed project interventions are primerly limited to the
improvement of exisiting state highway section and village/districts roads/tracks
and the alignment does not pass through any environmentally sensitive areas,
part of the project road between Kanchup and Tamenglong is located at an
altitude of > 1000 m above MSL. Also majority of the proposed alignment
between Kanchup and Tamenglong is new greenfield alignment in hilly terrain.
Therefore it falls in the purview of Notification no. S.0. 195(E) dated 19 January
2009 by the Ministry of Environment and Forests on amendment to the EIA
Notification, which states that ‘All State Highway projects and State Highway
expansion projects in hilly terrain or in ecologically sensitive areas’ need to get
environmental clearance prior to construction activities. It is further defined that
hilly terrain is defined as ‘All projects located at altitude of 1000 meter and
above’. Accordingly, for the proposed road improvement project, implementing
authority has to apply for environmental clearance from the State Level
Environmental Impact Assessment Authority (SEIAA).

As per the Forest Conservation Rules (1981, amended 2003) a forestry
clearance from Department of Forests is required for diversion of forest land for
non-forest purpose. Processing of the forestry clearance entails two stages:
stage | and stage Il. Amongst other requirements stage | clearance requires the
applicant to make payments for compensation of forestry land that will be
acquired and trees that will be cut under the project. Accordingly timely allocation
of budget for this purpose by the applicant is necessary to expedite the clearance
process. Although there are no notified protected areas along the proposed
Imphal-Kanchup-Tamenglong road subproject, about 2.1 km long section passes
through Kanchup Reserve Forest. Also road section between Kanchup and
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Tamenglong (hill section) is declared as unclassed protected forest and it does
require diversion of forest land. Therefore forest clearance is required as per
Government of India requirements.

iii) Cutting of trees in non forest land require a tree cutting permit from the local
forestry department. All trees cut under a project must be compensated by
compensatory afforestation as required by the State Forest Department.

iv) As per Office Memorandum (OM) issued by MOEF on 19 March 2013 the grant
of environmental clearance for linear projects including roads has been delinked
from the forestry clearance procedure. Hence, after receipt of environmental
clearance construction works may commence on sections/parts of a linear
project that do not require forestry clearance. Construction works may
commence on sections requiring forestry clearance only after receipt of the
respective clearance.

V) Placement of hot-mix plants, quarrying and crushers, batch mixing plants,
discharge of sewage from construction camps requires No Objection Certificate
(Consent to Establish and Consent to Operate) from State Pollution Control
Board prior to establishment.

Vi) Permission from Central Ground Water Authority is required for extracting ground
water for construction purposes, from areas declared as critical or semi critical
from ground water potential prospective by them.

36. Before the start of civil works for the any section of the project road the project
proponent (PWD Manipur) must obtain necessary clearances / permits from staturoty
authorities. Procedures and steps to be followed to obtain various clearances / permits are
presented in Figure 3 to Figure 5 and Table 6 and 7.

2, Social Regulatory Requirements of India and State

37. There are many rules and regulations framed by the Government of India for the
protection of workers. Most of these legislations will be applicable to contractors in charge of
construction. EA will ensure compliance to these social legislations through contractual
obligation and regular checks & penalties. These legislations include The Building and Other
Construction Workers (Regulation of Employment and Conditions of Service) Act, 1996; Child
Labour (prohibition and Regulation) Act, 1986; Minimum Wages Act, 1948; Workmen
Compensation Act, 1923; Payment of Gratuity Act, 1972; Employee State Insurance Act;
Employees P.F. and Miscellaneous Provision Act, 1952; Maternity Benefit Act, 1951; Payment
of Wages Act, 1936; Equal Remuneration Act, 1979; Inter-State Migrant Workmen’s (Regulation
of Employment & Conditions of Service) Act, 1979; Equal Remuneration Act, 1979 etc.

3. International Treaties and Relevance to the Project

38. Government of India has signed many international treaties. GOI has also framed
various laws, regulations and guidelines to meet country’s obligations under these treaties. The
projects of this magnitude may contribute in meeting country’s obligation directly or indirectly. A
screening was carried out of these treaties regarding its applicability to this project. Outcome of
these treaties. The relevant international Treaties are:
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. Kyoto Protocol to the United Nations Framework Convention on Climate
Change (Rectified by India in 1997): The Kyoto Protocol is an international
agreement linked to the United Nations Framework Convention on Climate
Change. The major feature of the Kyoto Protocol is that it sets binding targets for
37 industrialized countries and the European community for reducing
greenhouse gas (GHG) emissions. This amount to an average of five per cent
against 1990 levels over the five-year period 2008-2012.

. Convention Concerning the Protection of the World Cultural and Natural
Heritage (Rectified by India in 1972): The most significant feature of the 1972
World Heritage Convention is that it links together in a single document the
concepts of nature conservation and the preservation of cultural properties. The
Convention recognizes the way in which people interact with nature, and the
fundamental need to preserve the balance between the two.

4, ADB Safeguard Policy Statement Requirements

39. The Asian Development Bank has defined its Safeguard requirements under its
‘Safeguard Policy Statement 2009 (SPS 2009). The prime objectives of safeguard policy are to:
(i) avoid adverse impacts of projects on the environment and affected people, where possible;
and (ii) minimize, mitigate, and/or compensate for adverse project impacts on the environment
and affected people when avoidance is not possible. This policy requires assessment,
mitigation and commitment towards environmental protection. The extent of assessment
depends on the category of the project. ADB’'s SPS 2009 classify a project depending on
following three categories.

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

° Category B: A proposed project is classified as category B if its potential
adverse environmental impacts are less adverse than those of category A
projects. These impacts are site-specific, none or very few of them are
irreversible, and in most cases mitigation measures can be designed more
readily than for category A projects. An initial environmental examination is
required.

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

5. Category of the Project

40. The proposed Imphal-Kanchup-Tamenglong Road project has been evaluated
considering the outcome of the ADB Rapid Environmental Assessment (REA) checklist and the
same is enclosed as Annex 1. All environmentally sensitive areas along the proposed alignment
have been critically analyzed to assess the magnitude and extent of likely impacts. The
proposed project road alignment passes through plain (for 13km length) and hilly (for 90km
lengh) terrains and land use is mostly agricultural / residential in initial 13 kms section and its
hilly in remaining sections. Although there are no environmentally sentitive areas along the
project road, the project involves widening of existing 5.6 km road section into 4 lane
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carriagement and construction of about 97 km of new road to two lane carriageway
configuration, which will lead to substaintial change in land use and also land acquisition. Due to
these environmental sensitivities the project falls under category A as per ADB Safeguard
Policy Statement 2009 hence an environmental impact assessment has been carried out.

Figure 3: Environmental Legal Administrative Framework in India
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Figure 4: Environmental Clearance Process in India
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Figure 5: Procedure for Obtaining Forest Clearance
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Table 6: Key Steps in Forest Clearance Process

Step No. Activity No. of Days
1 Preparation of case / application letter that is submitted to Revenue and Forest 7
Department
2 Area calculation to identify land diversion requirement with the help of Revenue
Department represented 30
3 Joint visit by Executive Engineer, and District Forest Officer(DFQO)
4 Enumeration of trees by the Forest Department after the visit of Forest Guard and 7
Range Officer
5 List is forwarded by the Range Officer to DFO for approval 15
Preparation of a combined ‘case’ papers (documents prepared by Revenue
6 Department, list of trees enumerated by Forest Department and actual area 7
calculation for diversion of forest land are enclosed)
7 Case submitted to DFO - DFO Office will examine the case and further send to 7
Conservator of Forests
Conservator of Forests will examine the papers and further forward the case
8 (subject to the fact that no short-comings/deficiencies are found) to Prin. Chief 7
Conservator of Forests
Case is further examined by the Prin. Chief Conservator of Forests and forwarded
9 - 4
to Additional Secretary (Forests)
10 Additional Secretary (Forests) recommends the case for the approval of the Forest 3
Minister.
11 Forest Minister approves the case and returns the case file to Additional Secretary 8
(Forests)
Case file is sent to CF, Shillong (MoEF) after the counter signature of Chief
12 Secretary, State Government. (The case file is counter-signed by the Chief 2
Secretary as the case file goes to MoEF).
CF (Shillong) examines the case. May opt for conducting a site inspection or may . 9(.)
13 ; s T . . DR (primarily due
provide an ‘in- principle’ clearance without conducting the site visit.
to work load)
If CF, Shillong provides ‘in-principle’ approval, it is conveyed to DFO. The
14 concerned DFO works out the cost for compensatory afforestation and NPV and the 3
total cost/amount is conveyed to the concerned Executive Engineer.
Executive Engineer requests PWD for releasing the said amount. The Project
15 Director’s Office/PWD directly deposits the specified amount into the bank account 2
of the concerned DFO.
16 The DFO communicates the amount deposition to CF, Shillong and requests to >
provide final/formal approval
17 CF, Shillong conveys (in writing) the final/formal approval to the concerned DFO. 30
18 DFO conveys the final/formal sanction to the Executive Engineer 2
19 DFO further directs the concerned Range Officer (Forest Department) to mark 1
(process is formally known as ‘hammering’) the trees for cutting.
20 Range Officer hammers/ marks the trees in presence of Executive Engineer or his 10
field representative
21 The Range Officer sends the final list of trees to the concerned DFO for information 1
22 DFO forwards the case to Forest Corporation to call ‘tender’ for cutting the marked 3
trees
23 DM, Forest Corporation calls for bid and fixes date/s to receive the tender 30

documents
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Step No. Activity No. of Days
2 After opening of the tenders and their evaluation, tree cutting work is awarded to the 15
selected contractor
25 Contractor mobilizes the required lab our and machinery at site 15
26 Contractor cuts the trees. 30
Total Number of Days (numbers indicate ideal situations) 331
Table 7: Key Steps in Tree Cutting Permission Process:
Step No. Activity No. of Days
1 Preparation of case / app!ication I_etter to the Revenue and Forest Department for Y
felling of trees falling within the Right of Way
> Area to be cleared of trees is verified on the ground with the help of Revenue
Department 30
3 Joirtt vis_it by Executive Engineer, DI_:O and .Revenue Department staff for the
verification of the land and trees falling within the ROW
Enumeration of trees by Forest Department after the visit of Forest Guard and
4 Range Officer (both from Forest Department). The details cover number of trees to 7
be cut along with chainage, species and girth information.
5 List of trees to be cut is forwarded by the Range Officer to the concerned DFO for 15
approval
6 The combined case paper is prepared by enclosing the documents received from "
Revenue and Forest Department (as prepared in the steps mentioned above).
7 _Case is submitted to the concerned_ DFO - the DFO Office examines the case and 2
if there are no observations, sends it to the Conservator of Forests (CF)
8 The CI_: office will examine the case and if there are no observations, will approve 2
the felling proposal.
9 The approval _from CF eﬁice is c_o_nveyed to the_concerrled DFO, who further >
conveys the final sanction (in writing) to Executive Engineer.
10 DFO further directs the concerned Range Officer (Forest Department) to mark 1
(process is formally known as ‘hammering’) the trees for cutting.
11 Range Officer hammers/ marks the trees in presence of Executive Engineer or his 10
field representative.
12 The Rartge Officer sends the final list of trees to the concerned DFO for 1
information.
13 tDFO forwards the case to Forest Corporation to call ‘tender’ for cutting the marked 3
rees.
14 DM Forest Corporation calls for bids and fixes date/s to receive the tenders. 30
15 After opening of the tenders and their evaluation, tree cutting work is awarded to 15
the selected contractor.
16 Contractor mobilizes the required labor and machinery at site. 15
17 Contractor cuts the trees 30
Total Number of Days (humbers indicate ideal situations) 187
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Il. PROJECT DESCRIPTION

A. Type of Project

42. The present report deals with the Environmental Impact Assessment of Imphal-
Kanchup-Tamenglong subproject located in Manipur State included in SASEC Regional Road
Connectivity Investment Program in India. The project road starts at Imphal City and ends at
Tamenglong covering a total length of 103.02 kms. The alignment passes through Imphal,
Kanchup, Haochong, Bhalok and Tamenglong. The initial 13 km of this road alignment from
Imphal to Kanchup is an existing state road. Further alignment between Kanchup to
Tamenglong (about 90 km) is new green field alignment. The present road section is proposed
for improvement and upgradation to four lane (in plain areas from Imphal-Kanchup) and two
lane (in hilly terrain from Kanchup-Tamenglong) carriageway configurations with shoulders and
side drains. Table 8 shows information about the Project Road.

Table 8: Details of the Project Road

Name of the Project Subproject No. Lerfgr:]?#]ea(tm) Districts State
Improvement and Upgradation of | Tranche 1 non- | 103.02 Imphal West, | Manipur
Imphal-Kanchup-Tamenglong sample Senapati and
Road Section in the State of subproject No. 3 Tamenglong
Manipur
B. Need for the Project

43. Manipur is one of the eight North Eastern States in India. The geographical area of the
state 22.327 sg km constitutes less than 0.70% of the entire country. It lies between latitude of
23°83’'N-25°68’N and longitude of 93°03’E-94°78’'E. The State capital, Imphal is located at an
elevation of 790 m above mean sea level. Geographically the state is bounded on all sides by
ranges of hills and particularly land blocked.

44, The total population of the state is 27,21,756 as per 2011 census. Of the total area, only
17 % is in valley and balance in hills and hilly/mountain terrain. The state border totals 854 km
of which 352 km is international border with Myanmar to the east and south east. The remaining
502 km separate Manipur to rest of India. The road transport infrastructure in the state of
Manipur is far below the all India Standards in terms of road length per sg.km. It is imperative to
improve the road transport infrastructure in the state.

45, The national highway corridors namely NH 53, NH 39 and NH 150 are linking the state
with the other parts of the country (Figure 7). The NH 39 (recently renamed as NH 102) Imphal
Moreh is linking India and Myanmar. The traffic going to Northern Assam and Guwahati
presently takes Imphal-Dimapur road (NH-39). Once Imphal — Haflong link is constructed it will
provide a shorter route to Guwahati and Northern Assam from Imphal by about 70-80 km.
Imphal to Haflong is presently reached using Silchar road (NH-53). Once the new alignment
from Imphal to Haflong is completed, this distance will reduce by about 150-160 km. Surfaced
road in hill districts are mainly limited to National Highways, State Highways and Major District
Roads. Majority of the other district roads and village roads are not surfaced. The existing road
system suffer from various types of deficiencies such as inadequate crust thickness, inadequate
cross drainage works, weak and narrow bridges and pavement failures etc.
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46. Manipur being landlocked with no rail connectivity presently has to depend on its road
network for its transportation requirements. The present study section, Imphal — Tamenglong is
part of state highway network. The project road once completed shall provide shortest
connectivity to the East West Expressway of the union Government which is a Mass Rapid
Transport Corridor of the country. This is of high economic significance as detailed below. The
road shall also provide the shortest connectivity to Bangladesh and the nearest Sea Port of
Chitagong. In fact the project Road shall provide the shortest connectivity between the ASEAN
Countries and SASEC Countries via NH-1 at Imphal. AH 1 is the longest route of the Asian
Highway Network (Figure 6), running 12,845 miles (20,557 km) from Tokyo, Japan via Korea,
China, Southeast Asia, India, Pakistan, Afghanistan and Iran to the border between Turkey and
Bulgaria west of Istanbul where it joins end-on with European route E80. In India AH 1 passes
through Numaligarh - Golaghat - Garampani - Barpathar - Naojan - Bokajan - Dimapur - Kohima
- Tadubi - Senapati - Kangpokpi - Imphal - Thoubal - Tengnoupal — Moreh (Myanmar border).

47. The project road will also provide connectivity to 18 interior villages which are presently
connected by dirt tracks only. The decrease in the length of road shall be of significant
economic importance for the state as the state imports more than 70% of its required essential
commodities from outside the State. This shall also have a major impact on the economy of the
country and the region as a whole.

48. The present project aimed to improve 103.02 km of state network into 4/2 lane
configurations between Imphal and Tamenglong in the state of Manipur. The project road
provides shortest connectivity for the State of “East West Corridor” of the National Highway
Authority of India. This shall also reduce the distance to Guwabhati, the commercial hub of the
North East, from Imphal by at least 90 (ninety) Kms as compared to the existing route via
Dimapur.

Figure 6: Map showing Asian

Highway Network

=
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Figure 7: Map showing Surrounding Road Netwrok

Surrounding Network
Proposed Tamenglong Haflong Road

Project Road (Imphal-Tamenglong Road)

49, Looking at the benefits of the project, the Government of India requested for a project
preparatory technical assistance (TA) from the Asian Development Bank (ADB) to prepare an
ensuing loan for the international trade corridor in Manipur State (the project). The Asian
Development Bank (ADB) is supporting the preparation of the Sub regional Road Connectivity
Project in the state of Manipur, which is programmed for implementation in 2015 with funding
support from ADB. In order to facilitate the implementation of the project, the Government of
Manipur has engaged consultants to prepare detailed feasibility study and detailed engineering
design to define the project scope for implementation through engineering, procurement and
construction (EPC) contract. Besides independent consultants have also been fielded by ADB
to prepare the requisite safeguards documents in compliance with ADB and Government of
India requirements.

C. Location and Features of the Project Road

50. The major part of the subproject road section is located in Tamenglong district while
small sections of project road also located in Imphal West and Senapati districts of Manipur
state. Figure 8 and Figure 9 shows the location map and alignment plotted on topo sheet
respectively.

51. The project road starts at the crossing location of NH 37 near the Flyover in central
Imphal City. From start of the project, the 2 lane flyover and its approaches with slip road on
either side extends for a length of 400m.Then there is existing 4-lane divided carriageway in
about 1.46 km length. Further the existing bituminous road continuing with intermediate lane,
upto Kanchup for about 13 km. Alignment further traverse on hilly, terrain towards Haochong
settlement via existing KT mud road accessible only in dry season. It further traverses the hills
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connecting Bhalok and terminates at Tamenglong. Major length of the alignment is in
Tamenglong District while a small section of project alignment traverses through Imphal West
and Senapati Districts too. The description of the alignment in various sections as given below:

Figure 8: Map showing Project Alignment
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Figure 9: Project Alignment on SOI Topo Sheet
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52. Km 0 to Km 13: This section of the alignment is an existing road in plain terrain. Out of
this about 2.9 km is in urban area and the rest in the open rural area. The horizontal and vertical
geometry is good. The alignment crosses the proposed Imphal ring road near Iroisemba at Km
2+700. There are 3 river/nallas crossing the alignment in this section. The existing bituminous
surface is in good condition. Since the existing road has good geometry and has available Right
of Way there is no requirement of any alternate alignment in this section. Water pipe lines run
parallel to the project road and may require to be shifted.

vy

o o AN

Project Road between Imphal and Existing Water Pipe line parallel to Project road near Kangchup at Km
Kangchup project Road 12
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53. Km 13 to Km 35: After junction of Kangchup the alignment moves towards west side.
There is no existing paved road, however a mud road built during the British era still exists
connecting upto Haochong. The existing road is with very steep gradient with majority section
having grade upto 10%, more than the design standards and at some locations grades were
found to be more than 10%. Existing road is used by locals only during dry season with heavy
local Shaktiman trucks or local villagers walk down the section with goods on their back. The
mud road is not well maintained and at locations hill side water cross the road further damaging
it and also location rocks exposed due to heavy rains. The existing road has very poor
horizontal and vertical geometry; therefore a new alignment has been worked out.

54, The alignment in this section passes through hilly terrain and the altitude lies between
842m to 1382m above Mean sea level (MSL). About 2.1 km length of the alignment traverses
through Kangchup Chiru Reserved forest. The alignment is parallel to tributary of ljai River from
Km 24+000 till it crosses the river at Km 35+0 near Waphong village. There are several small
stream and one major stream crossing the alignment at Km 32.400. Majority of the section is
new alignment and a very small section passes along existing path.

Local Shaktiman truck along existing Steep gradient with exposed rock of  Hill side stream water crossing over
mud Road existing road existing mud road in absence of
drainage

55. Km 35 to Km 39.300: In existing condition there is no bridge structure over ljai river and
the existing mud road further starts on left bank of the river and continue upto Haouchang
Village. The existing mud road is frequently accessed by local villagers for farming and other
intra village activities. The existing road does not conform to horizontal and vertical geometric
standards.

56. The proposed alignment in this section passes through hilly terrain and the altitude lies
between 860m to 1136m above MSL. Portion of alignment follow existing alignment with
improved geometric. There are some hill side natural drains crossing proposed alignment and
proposed with suitable structures for crossing. The proposed alignment crosses existing mud
road between Haouchang village and Oktan village. Haouchang is one of the obligatory point as
mention in ToR. Hence, spur alignment of approx. length 4.15 km is proposed connecting
Haouchang village.
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ljai River crossing the alignment Existing Mud road toward Steep gradient near ljai River
Haouchang settlement

57. Km 39.200 to Km 52: An existing mud track connects Oktan and Bakuwa Village which
is approx. 2 to 3 m wide and covered with thick vegetation and geometric for both Horizontal
and vertical do not confirm to design standards.

58. Proposed alignment further junction with Oktan-Haochong mud track traverse westwards
towards Bakuwa village. Portion of the alignment follows the existing track to some extent.
Since, the gradients of the existing track are in excess of 10% in major length, geometric
improvement has been done. At about 50+250 the alignment crosses the Gamgidung tributary
and then moves parallel to it on the north side before crossing the Iring River at about km
51+900 west of Bakua village and a major bridge has been proposed. The alignment in this
section passes through hilly terrine and the altitude lies between 457m to 1137m above MSL.

'y \‘,: *_’ / ; ﬁ%’ k.
Existing Mud Track between Oktan Bailey bridge near Bakuwa over Single Span Steel Bridge over Iring
& Bakuwa Village Iring River river near Khubu Khulen village

59. Km_52 to Km 72.500: At present there is no existing track or road connecting further
down to Tamenglong however villages like Kubu kulen, Bakuwa, Nagachin, Lukhambi are
connected by mud roads to existing NH 53 and are not maintained properly.

60. The proposed alignment is new greenfield alignment, upon crossing Iring River, a Spur
alignment of approx. 800 meter is proposed towards Kubu Khulen settlement with carriageway
width as intermediate lane. Further alignment moves towards southward just west of the
settlement of Phianchongjang.The alignment in this section is passing through steep hills. The
alignment is parallel to Irang river upto Km 60+200. Thereafter it moves westwards moving
downward the hill towards Irang River. Then the alignment moves towards westside upto km
72+500 till a major bridge under construction. The alignment in this section passes through
steep terrain and the altitude lies between 280m to 970m above MSL.
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Proposed alignment crossing low Lukhambi Settlement Proposed alignment along
point North of Lukhambi mountains before Irang River

61. Km 72.500 to Km 98: Mud track exists connecting Warangba part 3 and Warangba Part
2 Village accessible by foot in current condition and is 2 to 3 m wide and majority section runs
parallel to Irang River. The existing track has gentle grades however poor horizontal geometry.
Further Bhalok is connected with Tamenglong with existing mud road a hill section with poor
horizontal and vertical geometry however is the only connectivity for Bhalok settlers.

62. The alignment crosses Irang River at about km 72+500 where a bridge is under
construction which has been proposed to be retained. The alignment further moves westwards
parallel to the Irang River on the north bank upto Km 76+800. In this section the alignment
crosses a tributary of Irang River at km 77+000. Then the alignment crosses Duiga River at Km
82+600 where a minor bridge has been proposed. Further alignment traverse through Bhalok
settlement which is one of the obligatory points mentioned in the TOR. In addition to the above
rivers, the alignment crosses another five tributaries. Further the alignment continues towards
Tameglong hill and follows the existing track to some extent with geometric improvement.
Since, the gradients of the existing track are in excess of 10% in major length, geometric
improvement has been done. The alignment in this section passes through hilly terrain and the
altitude lies between 270m to 1245m above MSL. The alignment connects at Junction with
Senapathi Road and existing track along Bhalok Tamenglong.

‘E>Zi§ting track between Warangba part 3 and _Underhcoﬁstru-ction_Bfidgé at Km 72445-0-6ver
Warangba Part 2 Village Irang River
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- Existing track connting Bhalok and Existing Junction with Senapathi Road at
Tamenglong 98+000

63. Km 98 to Km 103.020: Existing alignment in this section is mud road for majority section
and connects at a roundabout in Tamenglong town and traverse through existing settlement on
both side. The existing alignment has poor geometry for both horizontal and vertical.

64. The proposed alignment follows existing mud road to reach Temenglong — Tamei Road
T- junction at Km 103.020. The proposed alignment pretty much follow existing road with
improved geometrics and crosses a stream at Km 100+600. As the existing bridge is in good
condition, the same has been proposed to be retained. The alignment ends at a roundabout in
the town of Temenglong. The alignment in this section passes through steep terrain and the
altitude lies between 1194m to 1285m above MSL.

Bridge near Tamenglong Project end Point at Km 10300 near Existing track through
Tamenglong Tamenglong settlement
D. Engineering Surveys and Investigations
65. Following surveys and investigations had been carried out on the Project roads for

collection of data for incorporation in the DPR and evolve the design for improvement and
upgradation:

. topographic surveys;

. traffic surveys;

. road and pavement condition survey and inventory;

. culverts and bridges condition survey and inventories;

. material surveys;

. hydrology studies for new bridge structures;

. Geotechnical investigations & subsoil exploration for structures; and

. existing utilities surveys.
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66. These surveys had been carried out in accordance with the guidelines in IRC:SP:19 to
fulfil requirement in the TOR.

E. Traffic Surveys

67. Traffic surveys were carried out with main objectives to assess:

. The volumes of traffic flows and their characteristics.
. The trip distribution and travel characteristics.

. The through traffic characteristics.

. The commodities distributions.

68. To estimate the traffic flow and travel pattern of users on the project road and other
characteristics related to miscellaneous requirements as per the ToR, the following primary
traffic surveys were conducted on the influence road network of project road.

. Manual Classified Traffic Volume Count (MCC)

. Junction Volume or Intersection Turning Movement Count (TMC) Survey

. Origin-Destination (O-D) and Commodity Movement Survey

. Axle Load Survey :As the survey was conducted simultaneously in more than

one location, and more than one type of surveys were conducted simultaneously
in certain locations, there was strict supervision, for which necessary supervisory
staff were deployed by the Consultants.

69. Table 9 show details of the various surveys carried out.

Table 9: Details of Traffic Surveys and Schedule

Location No. | Description of Location Dates Remark
1. Manual Classified Volume Count Survey (MCC)
1 Near Thangal Bazar (Km.0.00) 13/3/2014 1 day
2 Uripok - Kangchup Road (km.12.90) OC-9 4/3/2014 1 day
3 NH-37, Noney Near Assam Rifles Check Post | 12/3/2014to |7 day
(Km.58.90) 18/3/2014
4 SH Road, Near Bahlok Junction (Km.6.00) 13/3/2014to | 3 day
15/3/2014
5 Near Imphal Public School, Old Air Port (OC- 6/3/2014 to 7 day
1)-on surrounding network 12/3/2014
6 Km 5+300 After Lamsang Thong Maning 31/3/2014 1 day
Junction)
2. Origin & Destination Survey
1 Uripok - Kangchup Road (km.12.90) 4/3/2014 1 day
2 NH-37, Noney Near Assam Rifles Check Post 18/3/2014 1 day
(Km.61.00)
3 SH Road, Near Bahlok Junction (Km.6.00) 14/3/2014 1 day
4 Near Imphal Public School, Old Air Port (OC- 11/3/2014 1 day
1)-on surrounding network
3. Turning Movement Survey
1 Near Noney Village (Km. 63.00) Noney 8/3/2014 1 day
Junction
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Location No. Description of Location Dates Remark
2 Near Khongsong Village (km. 108.00) 14/3/2014 1 day
Khongsong Junction
4. Axle Load Survey

1 NH-37, Noney Near Assam Rifles Check Post 18/3/2014 1 day
(Km.61.00)
2 Near Old Airport on AH-1 10/3/2014 1 day

70. Annual Average Daily Traffic (AADT): The traffic plying on any road generally varies
over the different periods of the year depending on the cycle of different socio-economic
activities in the regions through which it passes. Therefore, in order to have more realistic
picture of the traffic on the project road, it is required to assess seasonal variation in traffic to
estimate Annual Average Daily Traffic (AADT). In the absence of any reliable data on seasonal
variation, no correction was carried out. The traffic survey was carried out for 12 hours from 6
AM to 6 PM and for the remaining time traffic is negligible. In order to account for the daily traffic
the ADT observed for 12 hours is increased by 5% to arrive at the AADT. It can bee seen from
Table 10 that the maximum AADT for Imphal-Tamenglong section is estimated at MCC-01 (km
2+000) near Imphal City, which is of the order of 23,470 PCUs (27514 vehicles). The lowest
AADT volume is found at MCC-04 (km 6+000 on SH road), which is 281 PCUs (244 Vehicles).
For the traffic volume count carried out on the surrounding network for Imphal- Tamenglong
section, the highest volume of traffic is observed at OC-01, of the order of 38,723 PCUs (30,075
vehicles).

Table 10: Annual Average Daily Traffic (AADT)-Normal Traffic

Vehicle Tvoe MCC 1 MCC 2 MCC 3 MCC 4 MCC 5 MCC 6
yp Veh. | PCUs | Veh. | PCUs | Veh. | PCUs | Veh. | PCUs | Veh. | PCUs | Veh. | PCUs
Car 7393 | 7393 | 2167 | 2167 | 231 | 231 | 57 | 57 | 7350 | 7350 | 1181 | 1181
Taxi 2293 | 2293 | 412 | 412 | 142 | 142 | 17 | 17 | 1138 | 1138 | 169 | 169
3-Wheeler 5259 | 5259 | 3106 | 3106 | 177 | 177 | 17 17 | 5335 | 5335 | 791 | 791
(Passenger)
2-Wheeler 10713 | 5357 | 4507 | 2254 | 228 | 114 | 83 | 42 | 7432 | 3716 | 1454 | 727
Mini Bus 26 39 20 30 20 | 30 0 0 329 | 494 6 9
Standard Bus 35 105 15 45 20 | 60 1 3 683 | 2049 | 8 24
LGV-3 Wheeler | 227 | 341 | 134 | 201 1 2 0 0 779 | 1169 | 26 | 39
LGV-4 Wheeler | 319 | 479 | 495 | 743 | 125 | 188 | 60 | 90 | 1591 | 2387 | 53 | 795
2-Axle Truck 156 | 468 | 173 | 519 | 220 | 660 | 27 | 81 | 3720 | 11160 | 107 | 321
3-Axle Truck 9 27 11 33 66 | 198 | 1 3 775 | 2325 | 4 12
4.6 Axle 3 14 2 9 2 9 0 0 175 | 788 0 0
More than 6 0 0 0 0 0 0 0 0 0 0 0 0
Axle
Tractor 3 5 15 23 5 8 0 0 49 74 20 | 30
l;‘?l‘gror with 2 9 51 | 230 | 1 5 0 0 49 | 221 | 1 | as
Cycle 355 | 178 | 671 | 336 | 355 | 178 | O 0 559 | 280 | 320 | 160
Cycle Rickshaw | 663 | 1326 | 75 150 0 0 0 0 104 | 208 7 14
Hand Cart 56 168 4 12 2 6 0 0 2 6 7 21
Animal Drawn 2 12 16 96 0 0 0 0 5 30 0 0
Total Traffic | 7504 | . |11874| - |1se7| - | 265 | - |[30075| - |4a154| -
(Vehicles)
Total Traffic
(PCUS) - | 23470 | - |10364| - | 2005 | - 312 - | 38723| - | 3582

Source: Traffic Survey carried out for March 2014
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71. Identification of Homogeneous Sections: As the project road is not proposed to be
built as a fully access controlled highway, the number of intersecting roads is bound to be large.
Thus, the project road stretches of Imphal-Tamenglong section, which are having a length of
111.055kms has been divided into five homogeneous road sections on the basis of traffic
generation and dispersal nodes located along the alignment as seen during the reconnaissance
carried out as well as the observed traffic flows. Homogeneous sections have been identified for
the purpose of traffic analysis, presentation of traffic, and traffic forecast. Table 11 gives the
details of the homogeneous sections defined for the study, based on homogeneity of traffic and
other features.

Table 11: Homogeneous Sections of the Project Road

Sl. | Homogeneous Location Length | Traffic Volume
No. Section From To (approx)| AADT (PCU)
kms | Base Year 2014
1. | HS-I (not in scope| Indo-Myanmar Uripok-Kanchup 2.4 23486
of improvement | Road Road and Takyel
proposal) Intersection road Intersection
2. |HS- Uripok-Kanchup | Lamsang Thong 5.54 10361
Road and Takyel | Maning Intersection
road Intersection
3. | HS-lII Lamsang Thong | Near Kanchup 7.3 3581
Maning Geljang
Intersection
4. | HS-IV Near Kanchup Near Sonpram 85.16 2910
Geljang (Junction with
Senapati Rd)
5. | HS-V From Near Tamenglong 5.02 2030
Sonpram
(Junction with
Senapati Rd

72. Traffic Projections / Growth Rates: For estimating the traffic growth rates, the
elasticity of transport demand obtained for various modes by regressing the vehicle registration
data with selected socio- economic parameters were utilised. Traffic growth rates established
for the study are based on historic traffic data, vehicle registration data, GDP growth and taking
into consideration the likelihood of diverted and generated traffic. Based on available evidence
and data, the base traffic growth rates as per TA are reasonably in order and adopted are
Passenger — 8.6% and Freight — 6.4%. Table 12 and Table 13 present summary of growth rates
for the project road section and traffic in opening year.

Table 12: Summary of Recommended Growth Rates for Project Road

Vehicular Modes Growth Rates
2014-19 2019-2024 2024-2029 2029-2034
Car / Jeep / Van 7.6 8.0 7.3 6.0
Taxi 4.0 45 3.5 3.0
Two Wheelers 6.5 7.0 6.5 5.0
Three Wheelers 5.0 5.5 4.5 3.0
Bus / Mini bus 4.5 5.0 4.0 3.0
Light Commercial Vehicles 6.0 6.5 5.5 4.0
3 Axle Trucks 6.5 7.0 6.0 5.0
2 Axle Trucks 5.5 6.0 5.0 4.5
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Vehicular Modes Growth Rates
2014-19 2019-2024 2024-2029 2029-2034
MAV 6.5 7.0 6.0 5.0
Tractor 2 2 2 1
Table 13: Traffic for the Project Road in the Year of Opening
Location Traffic Traffic
Length Volume Volume
Sl. Homogeneous AADT AADT
No.| Section (HS) From To (aﬁ’(prox' (PCU) | (PCU) Year
m) B )
ase of Opening
Year 2014 2017
HS- | (not in scope Indo-Mvanmar Uripok-Kanchup
1. of improvement y . Road and Takyel 2.4 23468 31186
Road Intersection .
proposal) road Intersection
Uripok-Kanchup Lamsang Thong
2. HS—1I Road and Takyel Maning 5.54 10361 15606
road Intersection Intersection
Lamsang Thong
3. HS— Il Maning Near Kangchup 7.3 3581 7221
Intersection Geljang
Near Kangchup Near S.O”F’r?‘m
4, HS - IV Geljang (Junction with 85.16 2910 3427
Senapati Rd)
From Near
5. HS-V oot Tamenglong 5.02 2030 2382
Senapati Rd
73. Traffic Forecast: Traffic projections for all the homogenous sections were computed

with the growth rates given in Table 13. The yearly projections summary for 20 years from year
2014 for Vehicles and PCU and for each homogenous section of Project Road is given in Table

14.
Table 14: Year wise AADT Projections for Project Road Sections (VEH & PCU)
HS | HS I HS IlI HS IV HS V
Year Veh’s PCU Veh’s | PCU | Veh’s| PCU | Veh’s| PCU| Veh’s PCU
2014 27513 23468 11873 | 10361| 4154 3581 1424 | 2854| 1445 2883
2017 33763 30798 15179 | 15217| 6084 7221 1668 | 3337| 1695 3379
2019 41271 37588 18464 | 18525| 7409 8822 2062 | 4125| 2099 4186
2024 61213 55728 27128 | 27234| 10919| 13011 | 3043 | 6069| 3102 6164
2029 80788 73975 35633 | 35928| 14399| 17161 | 3942 | 7821| 4015 7935
2034 100644 93144 44159 | 44978| 18009| 21635 | 4896 | 9747| 4986 9885
74. Capacity Analysis and Level of Service: The projected traffic is compared with the

Design Service Volume (DSV) at Level of Service (LOS) -B (for rural roads, IRC: 64- 1990) to
examine whether the facility would be able to carry the anticipated traffic or capacity
augmentation would be needed. The design service volumes and capacities based on IRC 64-
1990 are shown in Table 15.




Table 15: Design Service Volume (PCU/day)
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Design Service Design Service
Terrain Lane Configuration Volume Volume
(LOS B) (LOS C)
As per IRC: 64 -1990 (Guidelines for Capacity of Roads in Rural Areas)
Plain Terrain |2 Lane with earthen shoulder 15,000 22,500
with Low 2 Lane with 1.5m paved shoulder 17,250 25,875
Curvature. |4 Lane with 1.5m paved shoulder. 40,000 60,000
As per IRC:SP48-1998 (Hill Road Manual)
Hilly Terrain with| 2 Lane with earthen shoulder 7000 10,500
Low Curvature. | 2 | ane with 1.5m paved shoulder 8,050 12,075
75. The homogenous sections I, Il and Il have plain terrain. It may be noted that

Homogenous Sections |, would be required to be widened to 4 lane with paved shoulder
configuration from the year of opening 2017. Homogenous section Il would cross the 18000
PCU mark by the year 2018 which is only 1 year after the year of opening. Therefore, it is
logical to improve this section of the project road also to 4 lanes with paved shoulder
configuration. The homogenous section Il may be improved to 2 lane with paved shoulder
configuration as it has less than 10000 PCUs but more than 8000 PCUs of traffic by the year
2019, which is only two years after year of opening, 2017.

76. The new alignment of the project road is completely hilly terrain therefore, for
improvement proposals IRC: SP: 48-1998 has been followed. It has two homogenous sections
which are homogenous section 1V and V. The Homogenous section IV and V, cross 5000 mark
in the year 2020 which is 3 years after the year of opening 2017. Therefore, it is logical to
improve both of these sections to two lane configuration by the year 2017 itself.

77. The improvement proposal for the various homogenous sections is given in Table 16.

Table 16: Widening Proposal for the Project Road (Year of Upgradation)

Improvement Proposal
S(I)'. Homogenous Section zéfgfu‘;v;:h Zvl\;i"f:ﬂe 4 Iig\e,g\élth 6 Lane with
Shoulder Paved Shoulder Paved shoulder
1 HS-I - 2017 2025
('not in the scope of
improvement proposal)
2 HS-II - 2018 -
3 HS-III - 2019 2030 -
4 HS-IV 2020 - 2032 -
S HS-V 2020 - 2032 -

78. Design Standards for the Project Road . The IRC design standards have been
followed in consultation with ToR, while formulating the road design standards. As the project
road sections pass mainly through hilly terrain, the ruling design speeds considered for the
formulation of design standards are 100 km/hr. for plain sections and 50 km/hr. for hilly
sections. The purpose of formulation of design standards is to avoid any inconsistency in design
during the road construction and operation.
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79. Proposed Improvement Works. The proposed improvement work for the project road
corridor includes upgrading of the proposed Imphal-Kunchup-Tamenglong Road along existing
road for a length of 14.7 km and 96.355 along greenfield. From the analysis of projected traffic
and the design service volume values, the improvement proposal for various homogeneous
sections are presented in Table 17.

Table 17: Details of Improvement Proposal for Various Sections

. Status of
sl Chainage (In Km) Existing Road Proposal
No Lane Remarks
From To Length CW (m) Configuration
Main Imphal Tamenglong Road
3 | 0+000 | 2+840 2.840 5.5m-BT 4 Lane Urban Concentric
Widening
4 24840 3+640 0.800 5.5m-BT 4 Lane Rural Left Widening
5 | 3+640 | 5+140 1.500 5.5m-BT 4 Lane Rural Concentric
Widening
6 5+140 5+540 0.400 5.5m-BT 4 Lane Rural Left Widening
7 | 54540 | 124900 |  7.360 55m-BT | 2lanéwith Paved | Concentric
Shoulder Widening
8 12+900 98+000 85.100 - 2 Lane Hill Road | New Construction
4-5 m gravel Reconstruction
11 | 98+000 | 103+020 5.020 Rogd 2 Lane Hill Road with Geometric
improvement
SPUR to Haochong
1 0+000 4+150 4.15 Track Intermediate New Construction
Lane (5.5m)
SPUR to Kubu Khulen
1 04000 04800 0.800 Track Intermediate lane | New Construction
(5.5m)
F. The Design

80. The improvement proposal involving design for the Project road specifies widening and
strengthening of existing road. The design of the Project road incorporates the following design
components:

. analysis of present traffic and future projections,

. analysis of present pavement structure and its strength and design requirements
for the new pavement and overlay over the design period for widening and
strengthening,

. determination of adequacy of the hydraulic capacity and structural parameters of
the existing structures, determination of adequacy of the road’s geometry
(horizontal as well as vertical); and

. ensuring road safety aspects are addressed.
G. Design Standards

81. Although the project road is composed of State Highway and district roads warranty the
corresponding set of design standards recommended by IRC, the nature of land use abutting
the corridor has made introduction of location specific deviation essential from the point of view
of safety and socio economic contribution. The design considerations and the standards



35

adopted to formulate the typical cross sections and for preliminary design are discussed in the

following sections.

82. The following IRC codes, inter alia, were used as reference:
IRC: 3-1983 Dimensions and Weights of Road Design Vehicles
IRC: 37-2001 Guidelines for the Design of Flexible Pavements
IRC: 48-1988 Hill Roads Manual
IRC: 58-2002 Rigid Pavements for Highways
IRC: 64-1990 Guidelines for Capacity of Roads in Rural Areas
IRC: 70-1977 Guidelines on Regulation and Control of Mixed Traffic in
Urban Areas
IRC: 73-1990& Geometric Design Standards for Rural (Non Urban)
IRC: 86-1983 Geometric Design Standards for Urban Roads in plains
IRC SP-73-2007 2 Lane manual for PPP project
IRC SP-84-2010 4 Lane manual for PPP project
IRC: 81:1997 Flexible Road Pavements Using Benkelman Beam Deflection
Technique
IRC-SP 13:2004 Guidelines for the Design of Small Bridges and Culverts
83. Besides, AASHTO and the TRL guidelines for pavement and geometric design were
appropriately referred to.
H. Geometric Design Standards
84. The salient parameters for the geometric design of road suggested are given in Table
18-20.
Table 18: Designh Speed
Type of Section Ruling Absolute Minimum
Desirable Minimum
Rural 100 km/h 80 km/h 60km/h
Urban/Builtup Section 60 km/h 50 km/h 30 km/h*
Hill Roads Ruling Minimum -
National and State Highways 50 km/h 40 km/h -
Major District Roads 40 km/h 30 km/h -

* From the point of view of safety only.

85.
of 1.05 m above road.

Table 19: Sight Distance Standards

Safe stopping sight distances confirm to an object height of 0.15 m and driver’s eye level

Palin/Rolling Terrain Hilly Terrain
Design Speed Sight Distance (m) Eéesign Stopping Sight Intermediate
(km/h) ssD ISD 0sD peed Distance D'Slght
istance
100 180 360 640 25 25 50
80 130 240 470 30 30 60
60 80 160 300 35 40 80
50 60 120 235 40 45 90
30 30 60 110 50 60 120
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86. On hill roads stopping sight distance is absolute minimum from safety angle and must be
ensured regarding of any other considerations. Radii for the plain terrain and hilly terrain are
given in Table 20 and 21 respectively.

Table 20: Geometric Standards for Horizontal Alignment

. Design Speed(km/h)
Particul
artictiars 100 80 60 | 50 | 30
Minimum radius of horizontal curve(m)* 400 255 130 90 35
Maximum super elevation ‘e’ 5% 5% 5% 5% 5%

* Minimum radius of the curve calculated based on maximum super elevation value of 5% and friction
coefficient of 15%.

Table 21: Minimum Radii of Horizontal Curves

Mountainous Terrain
Classification Areas not affected with Snow
Ruling Min (m) Absolute Min (m)
National Highways and State Highways 80 50
Major District Roads 50 30

87. The super-elevation should be attained gradually over the full length of the transition
curve so that the design super-elevation is available at the starting point of the circular portion.
In case where transition curve cannot be provided for some reason, 2/3 of the super elevation
may be attained on the straight section before start of the circular curve and the balance 1/3 on
the curve.

88. In developing the required super-elevation, it should be ensured that the longitudinal
slope of the pavement edge compared to the centre-line (i.e., the rate of change of super-
elevation) is not steeper than 1 in 150 for roads in plain and rolling terrain.

89. Methods of attaining Super elevation in Hill Roads: The normal cambered section of the
road section is changed into super elevation section in two stages. First stage is the removal of
adverse camber in outer half of the pavement. In the second stage, super elevation is gradually
built up over the full width of the carriageway so that required super elevation is available at the
beginning of the circular curve. There are three different methods for attaining super elevation;

i) Revolving pavement about the Centre line;
ii) Revolving pavement about the inner edge and;
iii) Revolving pavement about the outer edge

90. When culverts fall on a horizontal curve, the top surface of the wearing course of
culverts should have the same profile as the approaches. The super-elevation may be given to
the abutments keeping the deck slab thickness uniform as per design. The level of the top of
the slab of the culverts should be the same as the top level of the approaches so that undue
jerk while driving on the finished road is avoided.

91. On Indian highways, the proportion of slow moving vehicles and heavily laden
commercial vehicles in the traffic stream is substantial. Consequently, it has been
observed, 70% to 80% of the vehicles travel at two-third of the design speeds. Also, speed
restrictions are often imposed on curves because of line-of-sight limitations. Therefore, vehicles
travelling at speeds less than the design speed, particularly the SMVs such as tractor-trailers
find it difficult to negotiate superelevation higher than 5%. Slow traffic on the outer lane (s) on a
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curve tend to drift toward the centre of the curvature (i.e. toward the fast lane) posing hazard to
themselves and all other road users. The other issue is the roll-over factor, which affects slow-
moving vehicles, against travelling on the outer lane of curve. The camber break between the
carriageway lane and the paved shoulder, i.e. the roll-over, has to be restricted to 8% else
vehicles like tractor-trailers would overturn. Assuming that the paved shoulder camber cannot
be less than 2.5%, the super-elevation shall be limited 5% so that the roll-over (2.5% + 5%)
remains within 8%. However this required a flatter radius than what is proposed in the Table
22.

Table 22: Longitudinal Gradients in Rural Stretches (Plain/Rolling Terrain)

. Design Speed (km/h)
Particulars 100 30 50 =0
Gradient
¢ Ruling maximum 3.3% 3.3% 3.3% 4%
e Absolute maximum 3.3% 4% 4% 4%
Min. 'K' Value (for safe stopping sight
distances)
e Summit curves
SSD 74 33 14.5 8.2
ISD 135 60 27 15
OosD 427 230 94 58
e Sag curves 43 26 15 10
Grade difference not requiring vertical 0.5% 0.6% 0.8% 1.0%
curve

Note: Length of curve = K x grade difference in per cent

92. Hilly Terrain: broken back grade lines, i.e. two vertical curves in the same direction

separated by a short tangent, should be avoided due to poor appearance, and preferably
replaced by a single curve. Decks of small cross drainage structures (i.e. culverts and minor
bridges) should follow the same profile as the flanking road section, with no break in the grade
lines.

93. The proportion of slow moving vehicles and heavily laden
commercial vehicles in the traffic stream is substantial. Consequently, it has been
observed, 70 to 80% of the vehicles travel at two-break in the grade line. Recommended

gradients for different terrain conditions, except at hair-pin bends are given in Table 23.

Table 23: Recommended Gradients for Different Terrain Conditions

Classification of
Gradient

Mountainous Terrain and steep
terrain more than 200 m above
MSL

Mountainous Terrain up
to 3000 m height above
MSL

Ruling Gradient

5% (1 in 20.0)

6% (1 in 16.7)

Limiting Gradient

6% (1 in 16.7)

7% (1in 14.3)

Exceptional

7% (1in 14.3)

8% (1 in 12.5)

Note: Gradients upto the ruling gradients may be used as a matter of course in design.
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Table 24: Cross-Sectional Elements

Element Characteristics _De5|gn Values —
Ruling Minimum
Widths
Lane 3.5 m* -
Paved shoulder 2.0 m/1.5m 15m
Earthen shoulder 20m 1.0m
Slow/parking lane 25m 1.5m
Median 1.50m with RCC crash barrier. If standard wide
median of 4.5m is provided, no crash barrier
would be required.
Footpath 25m 1.5m
Cross-Fall
Carriageway 2.5% 0.5%***
Paved shoulder 2.5% 0.5%
Hard /gravel shoulder 4.0% 1.0%
Earthen shoulder 4.0% 1.0%
Footpath 3.0% 1.0%
Median top 4.0% -
Embankment Side Slope (Vertical: horizontal)
Fill 1(V):2(H) (min) 1(V):1.5(H)
Cut 2(V):1(H)

*  Add 0.25m on each kerb side to account for kerb shyness.
**  Wide paved shoulder where necessary (ref: Para 7.4.5).
*** At junctions only, where camber may reduce to zero for level matching with cross roads

l. Widening Options

94. The widening scheme proposed for this project is given in Table 24.

J. Typical Cross-sections

95. Based on the traffic estimates, capacity and the proposed Right of Way (ROW) various
typical cross-sections have been worked out for the Imphal Tamenglong road. These are
described as given below:

TCS 1 — (4 Lane divided Carriageway - Urban) Four lane divided carriageway
with 7.25m width either side separated by a 1.5m wide median. It has 2.0m wide
paved shoulders and 1.5m wide drain cum footpath on either side. The proposed
ROW is 30m. This cross-section is applicable for widening of existing
intermediate lane for a length of 5.54 km.

TCS 2 — (2 Lane with Paved Shoulder) Two lane 7.0m wide carriageway with
1.5m paved and 1.0m earthen shoulders either side. There will be earthen drain
of base width 0.6m either side. The proposed ROW is 30m. This cross-section is
applicable for widening of existing intermediate lane for a length of 7.3 km.

TCS 3 — (2 Lane in Box cut-Hill section) Two lane 7.0m wide carriageway with
0.9m wide earthen shoulder and unlined drain on either side. This cross-section
is applicable in the hill section involving hill cutting on both sides. The applicable
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study.
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length shall be as per the design of vertical profile to be done based on the
topographic survey.

TCS 4 — (2 Lane with half cut/Fill-Hill section) Two lane 7.0m wide carriageway
with 0.9m wide earthen shoulder on either side and unlined drain on hill side.
This cross-section is applicable in the hill section involving hill cutting on one side
and filling on the valley side with provision of breast wall / Retaining wall. The
applicable length shall be as per the design of vertical profile to be done based
on the topographic survey.

TCS 5 — (2 Lane with Fill-Hill section) Two lane 7.0m wide carriageway with 0.9m
wide earthen shoulder on either side and unlined drain on hill side. This cross-
section is applicable in the hill section involving fill in both sides with provision of
breast wall / Retaining wall. The applicable length shall be as per the design of
vertical profile to be done based on the topographic survey.

The Typical cross section for SPUR to Haouchang & Kubu Khulen is same as
above for hill road in cutting/filling with carriageway width of 5.5m.

Figure 10 to 14 show some of the typical cross-sections considered as strategies in this
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Fig 5.3
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Fig 5.4

Figure 12: TCS-3 (2 Lane in Box cut-Hill section)
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Fig 5.6
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6. Pavement Design

97. The general design procedure is based on the prevalent practices in the country. The
design of pavement structure has been carried out as per IRC Guide lines and TOR. The
detailed design of new pavement and overlays on existing pavement shall be based primarily on
IRC-37:2012 and IRC-81: 1997 for flexible pavement and IRC-58: 2011 for rigid pavement.
Recommended pavment composition is show in table 25.

Table 25: Recommended pavement Composition for Project Road

S| Traffic _ Length | Design Design Pavement Composition
No. Homogeneous Chainage (Km) (km) Traffic CBR (mm)
Section (%) BC | DBM | WMM | GSB
1 | HS-2 0+000 — 5+540 5.540 30 8 40 | 100 250 200
2 | HS-3 5+540 — 12+900 7.360 35* 8 40 | 100 250 200
3 | HS-41 12+900 — 32+000 | 19.100 30 15 40 65 250 200
4 | HS-4.2 32+000 — 52+000 | 20.000 30 10 40 95 250 200
5 | HS-4.3 52+000 — 88+000 | 36.000 30 15 40 65 250 200
6 | HS-44 88+000- 98+000 | 10.000 30 12 40 80 250 200
7 | HS-5 98+000- 103+020 | 5.020 30 12 40 80 250 200
8 | Spurl 0+000 — 4+150 4.150 2 10 30 50 225 150
9 | Spurll 0+000 — 0+800 0.800 2 10 30 50 225 150
7. Design of Service Road

98. Service road has been designed for four-lane sections for design traffic of 5 MSA.
Accordingly, the pavement composition for service road, determined as per design chart of IRC:
37-2012.

8. Design of Slip Road

99. Slip roads are designed, where the flyover section is proposed. Design traffic for the slip
road is considered as 2 MSA. Pavement composition for slip road, determined as per design
chart of IRC: 37-2012

9. At-Grade Intersection / Grade Separated Intersection

100. Considering the importance of the crossroad, turning movement and future traffic
projection, Grade Separated structure has not been proposed. However, for smooth merging
and diverging of cross road traffic at-grade intersections have been identified at various
locations for improvement. Depending upon the present traffic and road type, 9 major and 42
minor type of intersection have been proposed for the Imphal Tamenglong road.

10. Project Facilities

101. Service Lane/Slip Road: New Service road/ slip road have not been proposed for
Imphal Tamenglong road.
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102. Footpath: At start of the project, the proposed road passes congested market area.
Considering the safety of the pedestrian along the project road, 1.5m width Drain cum footpath
has been proposed on either side for a length of 5.54 Km.

103. Median and Median Opening: Due to land constraint 1.5m width of raised median with
Kerb has been proposed in 4 lane section of the project improvement proposal from 0+000 to
5+540. Median opening of 20 m width has been considered at junction locations for cross
passage.

104. Bus Lay Bye: To address the need of people living along the project road, bus lay bay
have been proposed. Depending upon the terrain three types of Bus bay have been proposed
along the project road. The details are as follows:

Sl. No Terrain Length of Bus Bay (m) Total Length (m) Width(m)
1 Urban 15 85 4.5 (No separator)
2 Rural 15 165 4.5
3 Hilly 15 59 5 (No separator)
105. Truck lay bye: Provision of truck lay bye is not required in Imphal Kanchup Tamenglong
Road.
106. Road Signs, Pavement Marking and Lighting: The various considerations made for

different safety features included in the DPR. Indian Road Congress (IRC) codes have been
followed in proposing and designing road safety features. At all intersections, shoulder
mounted advanced directions signs will be provided. The signs shall be with retro reflective
micro prismatic grade conforming to Type Xl sheeting of ASTM standards for short, medium
and long distance viewing to cater visibility requirement encountered by all road users. All
curves shall be properly delineated with single chevrons signs which will be placed on outer
edge of the curve, so as to view at least 2-3 chevrons from any given instance of viewing.
Absolute speed limit signs and also compulsory “no parking” and “no stoppage” signs also have
been proposed at regular interval.

107. Pavement markings will be done for traffic lane line, edge lines and hatching. The
marking will be with hot applied thermoplastics materials. The pavement markings will be
reinforced with raised RR pavement markers and will be provided for median and shoulder edge
longitudinal lines and hatch markings. Highway lightings including high masts will be provided at
intersections in order to improve the night time visibility.

1. Proposed Right of Way

108. To minimize landaquisition and impact on existing settlers or section passing through
settlements, the improvement proposal from Km 0+000 to Km 12+900, the Proposed Right of
Way (PROW) has been proposed as 30m in general. As decided the Proposed Right of Way
(PROW) for Hilly section has been kept as 30m in general. But in most of the Hilly section the
toe line has been spillover beyond the PROW. Hence additional land has to be required for
accommodating the proposed improvement.

Sl No. Stretches (Km) PROW Width (m)
From To
1 0+000 12+840 30
2 12+840 103+020 30*

*Additional land required in stretches where toe line spillover the PROW line in hill section.
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Land Acquisition

109. The total length of proposed alignment for Imphal Tamenglong Road is 103.000 Km. Out
of the above, the available existing ROW from Km 0+0 to Km12+900 is varies from 10 m to
30m. Hence to accommodate the improvement proposal, additional land has to be acquired.
The village wise tentative of land to be acquired from Km 0+0 to Km 12+900 are as follows:

Sl. District Village No. of Affected | Areato be Acquired
No Plots (in Hect)
1. Imphal West | 1. Uripok 2 0.0084
2. 2. Khwailalambung 95 2.3215
3. 3. Takyemapal 1 0.0120
4. 4. Iroishemba 127 7.1068
5. 1. Taothong 61 5.4589
6. 2. Lamdeng 33 2.6356
7. 3. Laingam Khul 2 0.0417
8. 4. Lamsang 45 4.9239
9. 5. Howrangsabal 16 1.4233
10. 6. Heibongpokpi 18 1.5960
11. 7. Lairemkabi 46 6.7770
12. 8. Khalairenkabi 20 0.9035
13. 9. Kharang Koireng 56 2.5073
14. 10. Kangchupkhul 38 3.1609
Total 607 38.8765

13.

Safety Features

110. The typical provisions that have been considered in design to prevent or minimize

accidents are:

14.

Reflective studs (cats’ eyes) on road markings.

Double Beam Crash barriers in high embankment greater than 3 m and on
approaches of bridges and also on valley side.

Pedestrian crossings with road markings and reflective studs.

Pedestrian guardrails (in Palin built-up area)

Drainage Design Standards

111. The design of drainage structures is carried out in accordance with the following codes:

15.

IRC: SP: 13 - 2004, “Guidelines for the design of small bridges and Culverts”.
IRC: 5 - 1998 “Standard specifications and code of practice for Road bridges”.
IRC: SP: 84 - 2009, “Manual of Specifications & Standards for Four laning of
Highways through Public Private Partnership”.

IRC: SP: 42 — 1994, “Guidelines on Road Drainage”.

IRC: SP: 50 — 1999/IRC: SP: 50 — 2013, “Guidelines on Urban Drainage”.

IRC: SP: 48— 1998, “Hill Road Manual’.

Recommendation for Bridges
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112.

As a safety consideration, width of the bridges was proposed to match with the width of

the road at approaches. That is 14.8m in urban and 12.9m in rural for the 2lane and 27.5m
(12+3.5+12) for 4lane road improvement.

a. New 4-lane bridges in replacement of existing bridges

113.

lane bridges are given in Table 26.

Details of existing bridges proposed to be replaced on the existing alignment with new 4-

Table 26: Existing 2-lane bridges proposed to be replaced by new 4-lane bridges

. Proposed 4-Lane / 2-Lane Bridge
Location
Sl. Name of (Design Span Length
No. Bridge Chainage) Arrange- (m) Remarks
ment (m)
Luwanali river New 4 lane bridge in
1. wang 5+028 3x20 60.05 | replacement of the existing
bridge .
narrow bridge
Nimbul River New 4 Lane bridge in
2. : 7+261 2x20 40.05 | replacement of the existing
Bridge .
narrow bridge
b. New Bridges on proposed realignment
114. In addition to above 13 new 2-lane bridges have been proposed on realigned portion/

new alignment depending upon the site requirement as per details given in Table 27.

Table 27: Details of proposed new 2-lane bridges

Design Span Arrangement Total Length
S. No. Chainage (c/c of exp. Jt.) of Bridge Remarks
(Km) (m) (m)
1. 28+000 2x11.5 23.00 Twin cell RCC box
2. 32+197 15+30+15 60.05
3. 34+410 1x12.40 12.40 Single cell RCC box
30.736 + 30.347 +
4. 34+926 30.000 + 30,385 121.52
5. 50+240 15+30+15 60.05
6. 51+916 2x30+15 75.05
7. 72+179 1x10.00 10.02
8. 76+154 1x12.00 12.00 Single cell RCC box
9. 76+972 15+ 2x30 + 15 90.05
10. 78+852 2x8.00 16.00 Twin cell RCC box
11. 80+151 2x8.00 16.00 Twin cell RCC box
12. 81+610 1x10.00 10.02
13. 82+505 2x20 40.05

16. Summary of New Proposed Bridges / Structures

115.

As per the proposed alignment, the following new bridges and structures have been

proposed keeping in view the condition of existing bridges, hydrological requirement, proposed
improvement / realignment of road, road junctions and road crossings.
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a. New 4-lane/2-lane / Additional 2-lane bridges
o New 2-lane bridges on proposed realignment / new alignment: 12 Nos
. New 4-lane bridges to replace existing bridges : 02 Nos
o New 2-lane bridge in replacement of abandoned bridge : 01 Nos

Total 15 nos.
17. Roadside Ditches/Drains

116. Roadside toe drains shall be provided to receive discharge from embankment surface
and countryside runoff and carry it safely to the nearest outfall point ensuring safety to the
embankment toe, which is the area most vulnerable to erosion / failure.

117. Roadside drains shall generally be provided on both sides of the embankment to safely
carry the discharge from the embankment without jeopardizing the safety of the toe.

118. The alignment of the drains shall depend on the topography of the area and the type of
drain selected. In plain section U-shaped drains has been proposed on both side. In hilly section
u-lined drains has been proposed on hill side.

119. The shape and size of the roadside drains has been decided on the basis of length of
embankment being served by the drain up to the nearest outfall point.

120. For stretches passing through urban areas, rectangular covered drains have been
recommended for safety reasons.

121. For rural areas, the drains have been open and trapezoidal with 1.5(H):1(V) side slope.
As the topography in general is quite flat, optimization of the length of drain, bed width and
depth of flow shall be necessary to reduce the top width of the drain (land width required for
construction of drain). To reduce the length of drain up to nearest outfall and consequently the
section, intermediate balancing culverts shall be provided at suitable locations. These drains
may also terminate at local roadside ponds, if feasible. The minimum bed width and depth of
flow at starting section shall be 600 mm and 300 mm respectively. The sections shall be
gradually increased in terms of bed width and depth of flow up to the outfall point.

122. The section shall be designed to ensure a non-silting / non-scouring velocity in drains.
18. Culverts

123. For improvement of Imphal Kanchup Tamenglong Road, details of culverts to be
widened / proposed are as below:

Imphal Kangchup Tamenglong Road HaSOI(D:ESng SP&Jﬁu:zl:]bu Junctions
Slab Box Hume Pipe Hume Pipe Hume Pipe Hume Pipe
6 88 270 12 4 6

19. Shifting of Utilities

124. Utilities like telephone cable, electrical lines along with water supply lines may be
required to shift during widening. A proper scheme of relocating these shall be worked out once
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the widening schemes are approved. Details of the utilities along the project road are given in
the inventory. Strip plan showing existing utilities and relocation plan for the affected utilities
due to the widening shall be submitted separately.

20. Road Construction Materials

125. Material Survey for road construction materials for the Project roads, i.e. earth,
aggregates, water, bitumen etc. has been carried out in the Project corridor and the indicative
lead charts have been prepared.

126. Besides, the field in-situ investigations were conducted. The materials samples collected
were tested in the laboratory and results data compiled in Material Report of the DPR.

127. The lead involved for the project roads and the investigations are quite representative,
but more extensive investigation shall need to be conducted by the contractors at the time of
construction, for earth and aggregates available from such sources.

21. Project Cost

128. The cost of civil works including maintenance amounts to about Rs. 7716.5 millions
Indian Rupees (US$ 125.5 million) for 103.02 km Imphal-Tamenglong Road including a two
spurs. These costs are based on 2014 rates as per analytical rates. The cost has been indexed
for escalation till mid-2014 @ 5% per annum. The maintenance component is based on an
average 3% of total cost of Civil Works for 5 years. This component shall not be undertaken as
part of contract for Civil Works, but to be undertaken separately subsequent to the construction.

22. Construction Packaging and Implementation Schedule

129. It is proposed to carry out construction of the road section under one package with a
time period of 36 months. The Project is proposed to be undertaken through International
Competitive Bidding (ICB). Currently the project is at bidding stage and scheduled to award
contract in the Second quarter of 2015. The project is expected to complete in last quarter of
2017.

130. The following key factors in Construction Contract Packaging are considered in making
the recommendation on Contract Packaging:

. Logical sections for construction, worksite access and earthwork balance

o Administrative jurisdiction and administrative efficiency

° Size of contract to attract medium and large size contractors with the required
equipment and capability

° Time to completion

. Environmental requirements and constraints to specific segments

23. Project Benefits

131. The implementation of various project items is envisaged to have the following direct
benefits:
o improved quality of life for the rural population in the project influence: this as a
result of better access to markets, health, education and other facilities; and the
derived stimulus for local economic activity;
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a more efficient and safe road transport system: through reduced travel times,
reduced road accidents, reduced vehicle operating and maintenance costs and
reduced transportation costs for goods;

the facilitation of tourism;

Reduced distance to Guwahati, the commercial hub of the North East, from
Imphal by at least 90 (ninety) Kms as compared to the existing route via
Dimapur;

Interstate connectivity to Imphal and Tamenglong Districts;

Shortest connectivity for the State to East West Corridor of National Highways
Authority of India, and

Connectivity to the Asian Highway network.
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V. DESCRIPTION OF THE ENVIRONMENT

A. Introduction

132. In order to assess the impacts of the proposed improvement to the project road, field
visits were made undertaken by the Consultants to understand environmental profile of the
project influence area. This involved field inspections at all the sensitive locations, collection of
secondary information for all the environmental components and discussions with the officials,
NGO’s and local populace. The profile presented below comprises of the following:

. Physical environmental components such as meteorology, geology, topography,
soil characteristics, air quality, surface and sub-surface water quality;
o Biological environmental components such as aquatic, biotic and marine flora,
fauna and mammals, and
. Land environment in terms of land use, soil composition.
B. Physical Environment

133. Information of various physical parameters was collected from the Guwahati Centre of
Indian Meteorological Department, Statistical Department, Gazetteer of Manipur, Forest
Department, Department of Environment and other concern Government Departments and
discussions with the officials from these agencies.

1. Meteorological Conditions

134. The state has a subtropical monsoon to temperate climate depending on elevation.
Rainfall is relatively abundant and widespread. The rainy season starts in June with the onset of
the south-west monsoon and last upto September. Intermittent rains continue even upto
October along with the retreat of the monsoon. During the rainy season the rainwater in the hills
quickly flow down to the valley and all the rivers and small streams rises to the full brim,
frequently flooding its embankments. The cold season last from the month of December to
February. During the winter months light rainfall occurs under the influence of the north-east
monsoon, March and October are by far the most pleasant months in the year. April and May
are not hot season followed by occasional thunder storms.

135. The annual rainfall of Manipur is 1435 mm as against the normal rainfall of 2000mm.
The state has a salubrious climate. The summer months are never oppressive with the average
maximum temperature fluctuating from 32°C to 35°C during April-June, the mercury seldom
going beyond 37°C. In December-February with the start of the cold winter months the average
minimum temperature fall to 6°C to 4°C.

136. The salient climatic features of the state are as follows:

e Average Annual Rainfall - 1435 mm

e Concentration of precipitation - June to October

e Humidity - 7910 96%

¢ Cloudiness - Heavily clouded

e Wind - Generally light except rainy season
e Temperature - Summer 32°Cto 35°C

Winter 6°C to 4°C
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137. Based on temperature, rainfall attributes and wind directions, three main seasons are
clearly be recognised, these are: (i) winter extending from November to February, (ii) summer
from March to May, and (iii) rainy season from May to October.

138. The climatic conditions of the project area (district wise) is summarised in subsequent
paragraphs.

139. Imphal District: The climate is warm and temperate in Imphal. In winter there is much
less rainfall than in summer. The Képpen-Geiger climate classification is Cwa. The average
annual temperature in Imphal is 21.1°C. The average annual rainfall is 1589 mm. The driest
month is December with 3 mm rainfall. Most precipitation falls in June, with an average of 359
mm. The warmest month of the year is June with an average temperature of 24.6 °C. In
January, the average temperature is 14.5°C. It is the lowest average temperature of the whole
year in Imphal. The difference in precipitation between the driest month and the wettest month
is 356 mm. The average temperatures vary during the year by 10.1°C.

140. Senapati District: Senapati district, the climate is warm and temperate. In winter, there
is much less rainfall in Senapati than in summer. According to Képpen and Geiger, this climate
is classified as Cwa. The temperature here averages 19.5 °C. The rainfall here averages 1655
mm. The driest month is December. There is 7 mm of precipitation in December. With an
average of 353 mm, the most precipitation falls in June. With an average of 23.4 °C, August is
the warmest month. January has the lowest average temperature of the year. It is 12.8 °C.

141. Tamenglong District: The climate is warm and temperate in Tamenglong. In winter
there is much less rainfall in Tamenglong than in summer. The Ko&ppen-Geiger climate
classification is Cwa. The average annual temperature in Tamenglong is 18.5°C. The average
annual rainfall is 3336 mm. The driest month is December with 8 mm. Most precipitation falls in
July, with an average of 728 mm. The warmest month of the year is August with an average
temperature of 22.2 °C. In January, the average temperature is 12.2°C. It is the lowest average
temperature of the whole year. The difference in precipitation between the driest month and the
wettest month is 720 mm. The average temperatures vary during the year by 10°C.
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Figure 15: Average Monthly Rainfall in Manipur
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142. The climate of State is sub-tropical monsoon type. The rainy season of the area is quite
long starting sometimes in the early part of May and continues up to the middle of October. The
annual rainfall varies from 895 mm to 2135 mm in the valley and up to 3148 mm in the hilly
area.

143. The average rainfall in the state is around 1435 mm (Figure 16). Monsoon confers upon
Manipur a very good rain as seen below.

South-West monsoon (June-Sept.) - 825 mm
Post monsoon period (Oct. to Dec. ) - 151 mm
Winter monsoon (Jan. to Feb. ) - 52 mm

Pre monsoon (March — May ) - 407 mm

Total - 1435 mm

144. Table 28 and Figure 15 present the month-wise normal rainfall data in Manipur.

Table 28: Monthly Normal Rainfall in Manipur as a whole and Project Districts

Month Monthly Rainfall (mm)
Manipur Imphal Senapati Tamenglong

January 6.9 20.0 22.0 34.0
February 0.3 30.0 28.0 46.0
March 128.1 79.0 77.0 168.0
April 229.5 86.0 98.0 223.0
May 193.7 163.0 172.0 324.0
June 238.4 359.0 353.0 688.0
July 296.1 268.0 304.0 728.0
August 103.6 251.0 254.0 535.0
September 262.3 149.0 167.0 323.0
October 195.0 159.0 146.0 217.0
November 12.6 22.0 27.0 42.0
December 59.2 3.0 7.0 8.0

Annual 1725.7 1589.0 1655.0 3336.0

Source: i) Economic Survey Manipur 2010-11, ii) www.en.climate-data.org
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Figure 16: Average Annual Rainfall Map of Project Area
3. Temperature

145. The mean annual temperature of the state ranges from 15.4°C to 25.3°C. The mean
monthly temperature rises abruptly with the onset of southwest monsoon in May (23.10C) from
April (20.8°C), and it continues high upto October (24°C), until the southwest monsoons have
started to retreats. December (17.1°C) and January (15.4°C) are the coldest months. August
temperature (25°C) is the hottest in a year.

146. The average minimum temperature of the coldest month of January is 4.3°C; and the
average maximum temperature is 26.4°C with the mean temperature 15.4°C. The minimum
temperature of the hottest month August is 19.8°C and the maximum temperature is 30.7°C
with the mean temperature of 25.3°C. The annual average mean maximum temperature of the
state is 36.6°C and minimum mean temperature is 4.2°C with mean temperature of 20.4°C.
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4. Relative Humidity

147. The relative humidity curve of the state has little downwards from January (74 %) to
March (71 %). It rises abruptly with the increasing atmospheric moisture from April (77 %) to
October (84 %) during the monsoon season and it becomes a downward from November (78
%) to December (77 %) with the onset of dry winter season, due to increasing atmospheric
moisture. The drier months, November to march have great range between the morning and
evening relative humidity than that of the wet months (April- October).

148. Table 29 shows the district-wise monthly mean temperature and monthly mean daily
relative humidity in Manipur and project districts.

Table 29: District-wise Monthly Mean Temperature and Relative Humidity

Month District / Mean Monthly Temperature (°C) and Relative Humidity (%)
Manipur Imphal Senapati Tamenglong
Max | Min | RH | Max | Min | RH | Max | Min | RH | Max | Min | RH
January 251 | 9.9 - 21.3 7.8 - 19.8 5.9 - 18.6 5.9 24
February 276 | 11.6 - 23.2 | 95 - 21.3 7.8 - 20.0 7.7 29
March 31.3 | 14.9 - 27.1 | 12.9 - 251 | 11.3 - 23.8 11.2 29
April 33.2 | 19.1 - 29.1 | 164 - 271 | 14.8 - 25.8 14.4 90
May 33.9 | 22.2 - 29.3 | 19.0 - 273 | 174 - 259 | 165 | 30
June 31.8 | 24.1 - 28.3 | 20.9 - 27.0 | 19.6 - 25.5 18.4 32
July 30.8 | 24.3 - 279 | 21.2 - 26.7 | 20.0 - 25.4 18.9 -
August 31.0 | 24.3 - 28.0 | 21.2 - 26.8 | 20.0 - 255 | 18.9 -
September | 31.4 | 23.6 - 27.8 | 20.5 - 26.5 | 19.2 - 25.1 18.1 -
October 316 | 21.8 - 27.2 | 184 | - 25.7 | 16.7 - 24.2 | 157 -
November | 28.4 | 16.7 - 244 | 13.6 - 229 | 11.6 - 21.6 10.9 -
December | 25.6 | 114 - 219 | 9.3 - 204 | 74 - 10.2 7.1 -

Source: i) Economic Survey Manipur 2010-11, ii) www.en.climate-data.org
5. Wind Speed
149. The average annual wind speed in project area is 5.55 km/hrs. The mean monthly wind

speed varies from as low as 5.55 km/hrs from July to September to high of 7.4 km/day in the
month of April. Table 30 and Figure 17 present the monthly mean wind speed in Manipur.

Table 30: Monthly Mean Wind Speed in Manipur as a whole

Month Wind Speed (km/hrs)
January 5.55
February 7.41

March 7.41

April 7.41
May 7.41
June 7.41
July 7.41
August 7.41
September 5.55
October 5.55
November 7.41
December 5.55

Source: www.windfinder.com
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6. Topography, Land Use, Geology and Soils
a. Physiography

150. Manipur, one of the eight sisters of the north eastern region in India, is an isolated hill-
grit state located between 90°03’E and 94°42’E longitude and 23°50’ and 25°42'N latitude. The
state is encircled by nine hill ranges on all sides with a small oval valley at the centre. The state
has 352 km long international border with Myanmar to the south-east and 502 km border with
the adjacent states of Nagaland on the north, Cachar district of Assam in the on the west and
Mizoram on the south and the south west. The altitude of the state above the mean seal level
varies from 790 meters to 2020 meters.

151. The state has a total geographical area of about 22327 sq km. which constitutes 0.7
percent of the total land surface of the country. Ninety percent of the total area of state is
covered by hills; remaining area is a small valley. About 68 percent of the area is recorded as
under forest. The population of the state stood at 2.39 million in 2001 of which 76 percent is
rural.

152. The topography of the project area is mixed type. Imphal-Kanchup section (about 13 km)
passes through plain terrain and whereas remaining section from Kanchup to Tamenglong
passes though hilly terrain. Small section of the project road also passes through forest area on
the hillocks. Land use is mainly agricultural followed by residential. Image 1 and Image 2 shows
the typical terrain along the project road, whereas Table 31 and Figure 12 shows that
topography and land use along the project road marked on the Google-earth image.
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Table 31: Details of the Existing Road Section Terrain

Chainage (KM) Urban/ Settlement Chainage (KM)
Sl. Length |Village Name . Name
No. From To (km) (Boundary Terrain Land Use (Structures) From To
only
1. | 0+000 | 3+000 | 3.0 Imphal City | Plain | Urban Imphal City | 0+000 | 3+000
Lamdeng, Lamdeng 3+400 3+900
10+00 Lamsang, . Residential / | Lamsang 6+100 6+300
2. | 3+000 0 7.0 Heibong, Plain Agricultural Heibong 7+300 8+300
Lairenkabi, Lairenkabi | 9+100 9+400
13+00 Phaiyeng, . Residential / | Phaiyeng 10+200 | 11+500
3. | 10+000 0 3.0 Kangchup Plain Agricultural Kangchup 12+300 | 13+000
Mixed Kangchup 13+000 | 13+600
4. | 13+000 | 17%80 | 4g | Kangchup |\ o | Residential/ | Chiru
0 Chiru .
Agricultural
Forest Kangchup 20+300 | 20+800
5. | 17+800 g4+80 7 g:ngf;w Hilly (Trees & Bangla
9 Shrubs)
Forest Kangchup- | 24+000 | 30+000
(Dense Makang
32+50 . Trees & Reserve
6 | 24+800 0 7.7 Songlung Hilly Shrubs with | Eorest
Grass on hill
top )
7 | 324500 34+90 24 Wapong Hilly Forgst/ Wapong 33+900 | 34+400
0 Agriculture
40+60 . . Forest/ - - -
8 | 34+900 0 5.7 Yairong Hilly Agriculture
50+50 . Forest/ - - -
9 | 40+600 0 9.9 Oktan Hilly Agriculture
10 | 50+500 | 22*%0 |18 | Bakuwa | Hily |Forest Bakuwa | 51+500 | 51+900
0 Agriculture
52+300 | 58+40 . . Forest/ - - -
11 0 6.0 Nagaching | Hilly Agriculture
12 | 58+400 | /00 | 126 | Lukhambi | Hily | ForesY - - -
0 Agriculture
70+76 Wairangba . Forest/ Wairangba | 72+500 | 72+800
13 | 71+000 +150 515 Part Il Hilly Agriculture Part Il
77+00 Wairangba . Forest/ Wairangba | 76+300 | 76+500
14 | 76+150 0 0.9 Part 111 Hilly Agriculture Part 111
80+05 . . Forest/ - - -
15 | 77+000 0 3.05 Khebuching | Hilly Agriculture
Private - - -
80+50 land(Owner . Forest/
16 | 80+050 0 0.45 ‘Kh Hilly Agriculture
Panamai)
17 | 80+500 | 97415 | 17.15 Bhalok Part Hilly For_est/ Bhalok Part | 88+550 | 89+200
1l Agriculture Il
Mixed Dailong 100+50 | 100+65
100+3 . . Residential 0 0
18 | 97+15 50 3.2 Dailong Hilly Eorest/
Agriculture
Gadailung Mixed Gadailung 101+10 | 101+35
19 100+35 | 102+1 1.8 (Tamenglo | Hilly Residential 0 0
0 50 )
ng) & Agriculture
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Chainage (KM) Urban/ Settlement Chainage (KM)
Sl Length |Village Name Terrain Land Use Name
No. From To (km) (Boundary (Structures) From To
only
New Salam Residential Tamenglon
20 102+15 | 103.0 0.85 (Tamenglo | Hilly & g Market 102+35 | 102+50
0 00 . 0 0
ng) Commercial

153.

Kanchup Section of Project Road

Image 1: Typical Terrain along the Imphal-

Image 2: Typical Terrain along the Kanchup
- Tamenglong Section of Project Road

Map showing physical features of the state is presented in Figure 18 and Figure 19 show
the altitudinal zone in the project areas. It can be seen from the map that physiographically the
project road sections i.e. Imphal to Kanchup are laying in valley area with marshy land
surrounded by inner hill basins. The area in between Kanchup to Tamenglong is mostly on the
low and high hill slopes along with piedmont.
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Figure 18: Physiological map showing in the Project Area
(Source: Manipur Science & Technology Council (MASTEC), Imphal)
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Figure 19: Altitudinal Zone Map of Manipur and Project Area
7. Land Use

154. The existing land use along the project road is mostly agricultural mixed with roadside
development in plain terrain and vegetative and forested on hilly terrain. The initial 2.7 km
length of Imphal-Kanchup-Tamenglong Road is in urban area and from Km 2+70 to 12+700
(Kanchup) is in rural area. Project alignment beyond Kanchup is predominantly a new alignment
along hills. A small section of alignment for approx. 2 km when passing through Imphal town
has both residential and commercial settlements on both sides. However, since alignment
already is 2 lane with paved shoulder, it would have minimal impact on existing structures on
account of geometric and junction improvement. Patches of agricultural activities are also
noticed on hills in this section.
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155. Data obtained from IRS-P6 LISS-IV 2011 satellite image of the project area shows that
about 20% of the project area is covered by thick plantation and 41% by thin plantation followed
by degraded forest land (17%), agricultural land (12%), and settlement areas (7%). Water
bodies and rivers cover about 3% land area in the project road.

156. Figure 20 and Table 32 show the detailed of the land use distribution along the project
road section.

157. Detailed landuse map with the help of IRS-P6 LISS-IV, 2011 Remote Sensing satellite
data has been prepared for within 10 km radius on either side of the project road and the
breakup of land use is given in Table 32 and shown in Figure 21. This shows that vegetation
cover, forest land, and agrable land are the major land use followed by habitation and water
bodies.

158. False Colour Composite (FCC) scenes generated from IRS-P6 LISS-IV 2011 for 10 km
radius of proposed alignment is shown in Figure 22.

Table 32: Land Use Pattern along the Project Road

Land Use Type %

Thick Vegetation 20
Thin Vegetation 41
Degraded Forest/ Scrub 17
Agrable Land 12
Human Settlements 7
River/ Water bodies 3

Total 100

Source: Data obtained with the help of IRS-P6 LISS-1V, 2011 remote sensing setellite

Type of Landuse

9
7% 3%
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12%
‘ i Thin Vegetation
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17% & Agricultural Land

& Human Settlements

i Rivers/Water Bodies

Figure 20: Land Use Distribution along the Project Road
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Figure 21: Land use Cover of the Project Area
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Figure 22: False Colour Composite (FCC) Scene Generated from Satellite Image for Project Area
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8. Geology

159. Geologically, Manipur state belongs to the young folded mountains of the Himalayan
system. The rocks in the state vary from upper cretaceous to the present Alluvium. The
oldest rocks found in Manipur are mainly confined in the eastern part of the State close to
Indo-Myanmar border and the rocks are grouped as cretaceous rocks consisting chromite,
serpentine etc. availability of Asbestos, Chromite, Copper ore, Coal, Big iron, Lignite, Lime
stone, Nickel ore and petroleum is reported in some parts of the state.

160. The limestone deposits found in the Ukhrul district belong to the upper cretaceous
period. The sandstone, shale of the Disang group found over the eastern half of the Manipur
belong to the Eocene period. The rocks consisting of sandstone, shale, clay, etc. of the Brail
Group are confined over the rocks of Disang group and extending along the mid-western
portion of the state and they belong to the upper Eocene and Oligocene periods. The shales
and sandstone of the Tipam and Surma groups cover the western banks of Manipur and
they belong to the Miocene period. Rocks of alluvial deposits found in the Manipur valley
portion are of recent origin and further they can be grouped as older and younger alluvium.
The state is mainly composed of tertiary rocks. In the Ukhrul area there are igneous rocks
which contain quartz, sandstone, limestone, etc. Figure 23 present the map showing
geology and stratigraphy of the Project area.
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Source : Department of Earth Sciences, Manipur University, Canchipur

Figure 23: Geology and Stratigraphy of the Project area (Source: SOE Report,
Government of Manipur)
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9. Seismicity

161. The proposed project road falls under the Seismic Zone V, which is susceptible to
major earthquakes as per the seismic zone map of India (IS 1893 - Part I: 2002), shown
below in Figure 24.
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Figure 24: Seismic Zoning Map of India showing Project Location (Source: Envis,
Government of Manipur)

162. Earthquakes of low to moderate intensity are recorded here regularly. The state of
Manipur, has weathered dozens of large earthquakes the biggest in recent times being the
1988 M7.2 earthquake. Most earthquakes in western Manipur are shallow. But some,
especially those recorded in the eastern parts and along and across the Myanmar border
have greater depths. Areas in central Manipur are especially vulnerable to damage during
earthquakes as they lie in the Imphal Valley, the lowest point of which lies the Loktak Lake.
Much of the valley floor provides for strong shaking from even far off quakes as its soft soil
amplifies the wave motions.

163. Tectonically, the project area lies on the tertiary sediments on the western side.
Figure 25 show the seismotectonic map of Manipur and Project location.
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10. Soils

164. The soil in the project area is mostly clay to sandy loam. Near Myanmar border the
soil is sandy loam. The soil of the state is of two major types — residual and transported,
which cover both the hill and plain of the State. The residual soils are either laterized or non-
laterized. The laterized red soils covering an area of 2,500 sqg. km. in the Barak drainage on
the Western slope of Manipur. It contains rich portion of nitrogen and phosphate, a medium
acidity and lesser amount of Potash. The old alluvial is brought down by river Barak basin
and Jiri river and their tributaries from their lateritic water ship hills. The compact and less
permeable soils contain higher quantity of potash, fair amount of nitrogen and phosphorus
with medium acidity.

165. The transported soils are of two types — alluvial and organic. The alluvial soils cover
1600 sqg. km. in the valley. These soils have general clayey warm texture and grey to pale
brown colour. They contain a good proportion of potash and phosphate, a fair quantity of
nitrogen and organic matter and are less acidic. The organic soils cover the low lying areas
of the valley. With dark grey colour and clayey loam texture, these peaty soils have high
acidity, abundance of organic matter, a good amount of nitrogen and phosphorus but are
poor in potash. The hill soils are more or less rich in organic carbon (1 to 3%) in the top soil,
but poor in available phosphorus and potash. They are acidic in nature.

166. The soil of Manipur belongs to 4 orders, 8 suborders, 13 greatgroups and 23
subgroups. It is observed that the Inceptisols are the dominant soils followed by Ultisols,
Entisols and Alfisols and occupy 38.4%, 36.4%, 23.1% of the total geographical area of the
State, respectively. Lakes and marshy lands occupy 1.9 percent. Hill soils being acidic are
not suitable for much plant growth and traditional shifting cultivation together with
indiscriminate cutting and burning of forest (jhum) over the years have seriously affected the
ecological balance leaving the soil barren. In the valley region the deep soils are poorly
drained and low in available phosphorus content. They are also susceptible to flood
hazards.

167. The characteristics of soil of the project area (Imphal-Kunchuo-Tamenglong Road
corridor) vary from place to place due to topographical variations. The soil in general is
loamy sand to silty clay loam with a depth of 30 cm to 100 cm and in some cases even more
than 120 cm. It has less water holding capacity and is dry in nature. Chemically acidic soll
abound resulting from the washing down of the salts in rainwater and also on account of
leaching effect. The pH value varies from 7.3 to 7.92. The soils are characterized by low to
high organic matter (2.5-4 percent, in some places even more than 5 percent) with low
action exchange capacity and high lime requirement. Notwithstanding the relatively high
organic matter content, the nitrogen content in the soil is low.

168. Some of the plant nutrient like phosphate gets fixed in soils due to the high acidity
and thus does not become available to the growing plants even on application. As such
there is remarkable deficiency of micronutrients viz. zinc, boron, copper, calcium,
magnesium, manganese etc. in the soils. Figure 26 shows the soil map of the project area.
Chemical tests were carried out on soil at selected locations along the project road and the
test results are given Table 33.

Table 33: Soil Quality along Imphal-Tamenglong Project Road Section

Location / Ph Sulphates as | Chlorides Organic Total Soluble

Chainage S0O,(mg/qg) (mg/q) Matter (%) | Solids (mg/q)
Tamenglong 6.15 4.41 2.0 9.51 35.14
Iroisemba 6.83 5.39 - 5.77 24.33
Kangchup 7.52 5.07 - 2.79 48.63

Source: Soil Testing carried out by EIA Team, May 2014
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Figure 26: Map showing Soils and Surface Texture Class in the Project Area (Source:
SOE Report, Government of Manipur)

11. Water Resources and
Hydrology

169. The state has vast water resources
in the form of lakes, ponds, rivers and
streams, some with marshy areas. It has
abundant of water potential both ground as
well as surface water. Important rivers that
flows through the project region are the
Nambul, the ljei, the Bakua, the Irang, the
Dingua, and the Iring. (Image 3). The main
rivers flowing in the Tamenglong District
which will be transverse proposed alignment
are Irang, Iring, ljei(Aga) river. Till now, the

Image 3: Iring River at km 51+900 on Project Riad
in hill section



70

water of this river are not utilized for irrigation or power production. Table 34 list out the
major rivers which cross the project road. Besides these rivers there are several small
streams and small ponds exist along the project road.

Table 34: Major Rivers crossing the project road

SI. No. River Name Chainage (Km) Width OT the River
Crossings (m)
1. Luwangli river 3+465 Major
2. Nambul river bridge 7+700 Minor
3. Local stream 9+262 Parallel on RHS
4. Bakhungwa (Iring) river 51+900 Major near Bakuwa village
5. Local stream 102+205 Minor

170. The ground water aquifers in the region occur in sediments and fractured rocks.
Springs are either seasonal or perennial and are often used for irrigation and drinking
purposes. There are number of hot springs in the region which are being used by the local
communities for domestic and agricultural purposes and also being used by the visiting
tourists.

171. The surface water quality in the region is reported to be well within the permissible
limits and also found by visual identifications. There are no reports of any water born
decease in the region. People are using this water for drinking purpose without any
treatment.

172. In case of ground water quality, it is generally good in entire north east region.
People use ground water for domestic purposes without any treatment. Overall ground water
guality is acceptable.

173. The surface water bodies such as ljei, Irang and Iring Rivers are close to Project
road alignment. The Irang River distance from road varies from 10 to 20 m from the Project
road of chainage 65.700 km to chainage 70.000 km. The ljei River distance from road varies
from 10 to 35 m from the Project road of chainage 34.900 km to chainage 36.700 km. In
addition to this, many of springs (Jhora) are crossing the Project road.

174. The surface water bodies such as ljei, Irang and Iring Rivers are close to Project
road alignment. The Irang River distance from road varies from 10 to 20 m from the Project
road of chainage 71+400 km to chainage 75.400 km. The ljei River distance from road
varies from 10 to 35 m from the Project road of chainage 34.500 km to chainage 35.000 km.
In addition to this, many of springs (Jhora) are crossing the Project road. The alignment
crosses iring river near to Bakua village at chainage 51+900 km. The major water body
crossing are given in below Table 35.

Table 35: Details of water bodies crossed and parallel to proposed alignment

S.No. Chainage (km) Name of water body Remarks

1. 0+000 to 0+750 Imphal River Parallel to road on LHS

2. 3+200 Luwangli river Crosses alignment

3. 5+400 Nambul river bridge Crosses alignment

4, 13+000 to 13+450 Parallel to alignment on LHS
5. 23+500 to 24+000 Bangla Stream Parallel to alignment on LHS

and crosses at 24+000

6. 34+450 to 35+000 liei River Parallel to alignment on LHS
and crosses at 34+900

7. 51+200 to 52+000 Iring river Parallel to alignment on LHS
and crosses at 51+900

8. 71+500 to 72+500 Irang River Parallel to alignment on RHS
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S.No. Chainage (km) Name of water body Remarks
and crosses at 72+400
9. 72+500 to 75+800 Irang River Parallel to alignment on LHS
10. 76+980 Tributary of Irang River Crosses alignment
11. 80+500 to 82+500 Digha (Tributary of Irang) Parallel to alignment on RHS
stream
12. 82+500 to 83+000 Digha (Tributary of Irang) Parallel to alignment on LHS
stream

12. Water Quality

175. In order to establish baseline conditions, surface and groundwater samples were
collected. The sampling locations were selected after the field reconnaissance and a review
of all the water bodies/ resources in the project influence area. Samples were collected as
per 1S- 2488 (Part I-V).

176. In order to represent the true B
profile of the project area, samples of
ground and surface water of the area
through which the project road runs were
collected and analysed. Ground water
(drinking water) samples were analyses
as per IS: 10500-1991. Grab sample
were collected from water source and
were analysed for various parameters as
per the procedures laid down in the
APHA and BIS. Atomic Absorption
Spectrophotometer and UVIVIS
Spectrophotometer were used for EfN 4. @  Seivaw
analysis of water samples according to Image 4: Ground Water sample collection at
the necessity. Kunchup Bazar

2 B\

177. The results of the analysed of these samples are presented in Table 36. The results
were compared with standards for drinking water quality (Annex 2).

178. It can be seen from Table 36 that the pH of the sampled water in the region is well
within permissible limits (6.5 — 7.5). In the ground water samples collected from bore well at
Kangchup bazar show highest value of the total dissolved solids of 244mg/l which is well
within the permissible standards. Tota