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SECTION: 6

ENVIRONMENTAL IMPACT ASSESSMENT
6.1 INTRODUCTION

The environmental assessment process endeavors to mitigate and prevent undesirable
impacts of developmental activities.  It is in no way intended to hamper socio-economic
development but to guide project proponents in making the right investment in land,
manpower, technology and mitigation measures to ensure that projects have the least
possible impacts on the environment.

Environmental study for road projects involves several steps, starting from clear
understanding of the development objectives, collection of base line data, and evaluation of
alternatives to overall assessment of the environmental impact of the selected alternative.
The involved activities are:

 Collection of base line data and physical environmental features
 Study of alternatives and selection of alternative

 Positive and negative impacts of selected alternative

 Mitigation measures

 Overall assessment of project from environmental angle

 Filing of application for environmental clearance

 Clearance from the concerned authorities
 Project implementation

The above activities are given in the flow diagram of environmental assessment of the
project.

Salient features are extracted hereunder:

 Baseline data collection
 Physical and Environmental features

 Beneficial Impact

 Negative Impacts

 Some Environmental Parameters Associated with the Project

 Initial Environmental Assessment
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Flow Diagram for Environmental assessment of Road Projects

6.2 NEED FOR ENVIRONMENTAL STUDY

The proposed widening to 2-lane, re-alignment and geometric improvement of NH 54 under
this report is from Km 431+00 to Km 562+000 of existing chainage in Mizoram. This road will
serve as connectivity between two Southern District Headquarter. The Multi Model transit
route is branching from Km 473.30 of NH-54, which is going to serve the International trade
road between India & Myanmar for economically and culturally. This work will include
improvement of gradient, re-alignment, pavement, retaining walls, culverts etc. In order to
improve the gradient of this road, some stretches of the road will have to be re-aligned
whereas some existing stretches can be improved to conform to single lane specification in
respect of its gradient, curves, super elevations etc.

Project Planning

Development
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Collection of Baseline Data on
Physical Environmental Features

Study of Alternatives and Selection
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Positive & Negative Impacts of
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Overall Assessment of Project from
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In view of the above, there is a requirement to have the environmental study of the
project road which contains the following elements:

 Preliminary Or Initial Examination And Environmental Analysis
 Environmental Impact Assessment
 Environmental Management Action Plan

The Environmental Assessment and Environmental Management Action Plan are
applicable in case the initial environmental examination indicates that there is potential
to determine the environmental impact and thereby to have the environmental design.

6.3 COLLECTION OF BASELINE DATA

Data Collection during Reconnaissance

The data collection to be conducted during reconnaissance period which includes road
factors, terrain and traffic factors, land-use, environmental factors. The data collection
proforma has been developed and the information is below mention

Data Collection during Reconnaissance

1 Climatic / Meteorological Data

 Rainfall

 Temperature max & minimum

 Humidity

 Wind speed & wind direction

 2540 mm per year

 28 C to 8 C

 Moderate

 Moderate

2 Land use in the area Frequently cultivated jhum land

3 Cut and fill sections Cut section only

4 Vegetation in the area Growth rapid

5 Nearby ecological sensitive area –
forest, reserve forest, wild life
sanctuary, wet land

Ref. forest clearance

6 Geology of the area Soil to Hard rock

7 Religious structure near the alignments Ref. L.A. Plan

8 Heritage Cultural, Historical Structure
In Nearby Area

Not Available

9 Community structure – near the
alignment – Community Well, Hand
Pump, Community Pond, Panchayat
Bhawan, etc.

Nil

10 School, College, Hospital In The Nearby Nil
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Area

11 Traffic on the road & traffic projection Traffic survey Data

12 Connectivity of the alignment – tourist
importance, connected to industrial,
towns & cities, school, college, hospital,
markets. and port

It will serve one of the major International trade
routes between India and Myanmar for
economic and culture transformation.

13 Report of HIV & AIDS in the area Not noticed in the Area

14 Source of stone, cement, sand, etc. Refer quarry chart

15 Source of construction water Available

16 Status of surface water bodies – pond,
river, stream in the nearby area

Not affected

17 Status of groundwater Very deep being hilly area

18 Disposal area / sites near the alignment
to accommodate surplus earth

Disposal sites available

19 Selection of borrow area in the nearby
area

Not required

20 Is the alignment acting as embankment
in between agricultural lands

No

21 Source of fly ash for road construction
in the area

N.A.

22 Population (Direct & Indirect) served by
the road

-

23 Importance of the road to the
connecting habitations

For providing economical upliftment.

24 Analysis of alternatives for alignment
selection

Suitable and best alignment selected

25 Analysis of alternatives for selection of
material for road construction

Materials lead surveyed

26 Air quality in the area Good

27 Water quality in the area Good

28 Road safety analysis Cautionary/ informatory boards have been
considered for provision crash barriers at sharp
or blind curves, parapets over retaining walls

29 Road drainage Culverts of different spans and side drains
provided

30 Soil quality Ordinary Soil and soil mixed with Boulders to
Hard Rock

31 Nature of terrain Mountainous to steep
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32 Any flood hazard Nil

33 Erosion potential Erosion potential taken care of by providing
Breast wall and vegetation turfing

34 Demarcation of Land slide prone areas Nil

35 Major & minor rivers – Hydrology Nil

36 Land to be acquired Ref L.A

37 Nature of the land Government Land

38 Displacement of house holds Ref. L.A. Plan

39 Population composition – demography Mizo , Lia,Mara & Chakma

Physical and Environmental Features

In order to have a complete assessment of the project, the physical and environmental features are
brought out as follow

Physical and Environmental Features

Sn Particulars Selected Alternative
1 Length (Kms)

 Improvement of Existing Road to Single - lane 120.026 Km

 Re alignment of Existing Road 2.610Km

2 Terrain (Plain rolling / hilly) Hilly
3 Land width Proposed (m) 15 m /12 m
4 Category of land proposed to be acquired (ha

 Forest Land 22.21 Ha

 Agricultural land 120.50 Ha

 Habited area 50.45 Ha

 Swampy land Nil

5 Displacement of households (Nos) 125

6 Cut Sections

 Length in cut (Km) 122.524 Km

 Maximum depth of cut at centre line(m) 17.50 m

7 Fill Sections
 Length in fill (Km) 2.00 Km
 Maximum height of fill (m) 3-6 m

8 Vegetation : No. of trees exceeding 30 cm in girth to be
cut

Ref. forest clearance
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9 Flood hazard (encroachment on flood plain) Nil

10 Erosion potential Ref. Sl.No. 33 of table -1

11 Landslide potential Nil

12 Stretch in geologically unstable area Nil

13 Drainage and adverse impact on water flow Adequate provision has been
made

14 Number of major river crossings (exceeding 60 m) Nil

15 No. of road intersections 45

16 No. of railway crossings Nil

17 Schools, colleges, hospitals falling enroute Ref. L.A. Plan

18 Number and type of utilities requiring relocation Ref. L.A. Plan

19 Possibility of providing wayside amenities nil

20 Air quality (very poor, poor, fair, good) Good

21 Noise level Good

Beneficial Impact for Highway Project

The beneficial Impact for the proposed Project is given as follows.  It is observed that the analysis of
the Environmental Impact indicates that this project road has much positive impact on the socio-
economic aspects and the development of the region.

Beneficial Impacts for Highway Project :
Employment Opportunity to People Yes.

Project offers good employment opportunity to
skilled / unskilled workers

Enhancement of Local Industry, Agriculture
and Handicrafts

Yes.
Good reduction in vehicle operating cost and
time of communication will have positive
impact.

Income from Visitors and Taxes Yes.
Passenger and freight traffic will increase to
enhance income and taxes

Enhancement of Rural Development through
quick and easy transportation of building
materials

Yes.

Transporting, Processing and Marketing of
agricultural products

Yes.
Fast and economical movement of products

Opening up of opportunities for new
occupations

Yes.
Fast and economical movement will open
opportunity for new occupations.

Approach to quick services and safety Yes.
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Time saving due to short length and improved
road geometric.

Improved quality of life for people and so on Yes.
Project will substantially contribute to
improvement in the quality of life in Lunglei –
Lawngtlai - Saiha district.

Negative Impact

Environmental Study with respect to the Negative Impact has also been considered and an analysis
is placed as follows.  There is no visible negative impact of this project road on spoiling and
destroying environmental issues and features of the region and the project influence area.

Negative Impacts for Highway Project:
Erosion and sediment discharge No.

Proposed Road mostly passes through stable hill
slope, soft & hard rock area which will keep in
control the erosion and sediment discharge.

Poor drainage resulting in rail / road /
highway damage and leading to flooding
problems and degradation f water resources.
Formation of new gullies

No.
Adequate provision has been made for drainage
and quick discharge of run-off.  There are 606.00
culverts.

Increase in concentration of runoff causing
surface water pollution

No
Route alignment is made in a manner to ensure
quick discharge of run-off.  There will be no
ponding up or any surface water pollution

Clearing of roadside vegetation for fire-
wood, grazing, cultivation and urbanisation

There are no new village on this route and hence
will not have impact of in-discriminate use of
forest products. On the contrary, the road will
provide LPG at cheaper rate to the existing
village and deforestation will be reduced.

Increase in traffic litter, noise and dust
pollution

No.
There will be no dust pollution.  There is no
traffic concentration point to cause noise
pollution.

Air quality affected by vehicular exhaust
smoke with reference to SPM, NOx, CO, HC
and lead

No.
Air quality will not be affected as the route
passes through open area.

Spell of toxic and hazardous chemicals from
the carriers using the highway for
transportation of such material

No

Transfer of vector diseases No
Effect on wildlife through habitat loss and
encroachment

No.
The road does not pass through wildlife habitat.
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Some Environmental Parameters associated with the Environmental Project

The basic environmental parameters have been broadly brought out and are tabulated as follow

Table No. 5 : Some Environmental Parameters Associated with Transportation Sector Project

Sr.No. Environmental Parameters Remarks
1 Surface Water Quality Good; Not going to be effected
2 Air Quality Good; Not going to be effected
3 Seismology / Geology Hard Rock area

Good girth of vegetation in soil mixed with
boulder area

4 Erosion Nil
5 Land Quality Fertile
6 Fisheries Nil
7 Forests Medium to Dense Forest mainly of bamboo

forest.
8 Terrestrial Wildlife Nil
9 Noise No
10 Land use Individual owned agricultural land with minor

irrigation.
11 Aesthetics Beautiful and scenic
12 Industries Nil
13 Resettlement Nil

There is no habitation requiring relocation
14 Archaeological / Historic Nil
15 Significance Economical concern
16 Public Health Not effected
17 Socio-Economic Good prospects
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SECTION - 7

MATERIALS, LABOURS AND EQUIPMENTS

7.1    MATERIALS :

This chapter covers the details of test and investigation carried out for evaluating the characteristics
of the sub-grade along the project corridor to establish the basis for the design of various elements
of the road including pavement and sub grade, embankment and structures.
The main task carried out for soil and material investigation includes:

 Collection and Review of available soil data from various division of Mizoram
 Soil classification along the proposed road
 Investigation of sub grade soil
 Investigation of construction material including identification and inspection of potential

source of construction material and extraction sites; testing and evaluating of construction
material for suitability for project road construction.

 Geo-technical investigation for bridges and other structures.
 Pit test for foundation of structures

Investigations
The detailed investigations include both field and laboratory testing. Field work covered field
density test, sub-grade soil sampling by excavating test pits, identification of rock sources and soil
borrow sources/ quarries within reasonable short haulage distances of the project road. Test pits
were also excavated wherever necessary to obtain samples for testing.
Appropriate laboratory tests were carried out on the representative samples of the soil and material
obtained during field investigations to determine relevant engineering properties.
Standard Test Procedures
The following standard test procedures were followed for field testing, soil sampling and laboratory
testing:
Type of Test

S. No Type of Test Adopted as per
1 Field Density using Sand Replacement Method IS:2720 Part 28
2 Water Content IS: 2720 Part 2
3 Atterberg limits IS: 2720 Part 5
4 Sieve Analysis

(a) Natural Soil IS: 2720 Part 4
(b) Rock aggregate IS: 2386 Part 1
5 Heavy Compaction Test IS: 2720 Part 8
6 CBR IS: 2720 Part 16
7 Soundness by Sodium Sulphate (Na2So4) IS: 2386 Part 5
8 Aggregate Impact Value IS: 2386 Part 4
9 Specific Gravity and Water Absorption of Coarse

Aggregate
IS: 2386 Part 3

Notations
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CBR : California Bearing Ratio
LL : Liquid Limit
PL : Plastic Limit
PI : Plasticity Index
NP : Non – Plastic
MDD : Maximum Dry Density
OMC : Optimum Moisture Content
FMC : Field Moisture Content
FDD : Field Dry Density
DCP : Dynamic Cone Penetration

Soil Classification
In case of hill road, the soil classification of the hill face (hill/ valley side) plays an important part.
Soil classifications consist of the following:

 Ordinary Soil
 Soft Rock
 Hard Rock

The classification is mostly done visually. The classification is tabulated as follows:

Sr.
No.

Chainage Classification of Soil in %
Soil ClassificationTo From Ordinary

Soil
Ordinary

Rock
Hard
Rock

1 431 432 40 45 15 Soil Mixed Boulder
2 432 433 39 45 16 Soil Mixed Boulder
3 433 434 36 47 17 Soil Mixed Boulder
4 434 435 37 45 18 Soil Mixed Boulder
5 435 436 36 46 18 Soil Mixed Boulder
6 436 437 38 42 20 Soil Mixed Boulder
7 437 438 36 43 21 Soil Mixed Boulder
8 438 439 35 45 20 Soil Mixed Boulder
9 439 440 36 45 19 Soil Mixed Boulder
10 440 441 38 42 20 Soil Mixed Boulder
11 441 442 35 44 21 Soil Mixed Boulder
12 442 443 37 43 20 Soil Mixed Boulder
13 443 444 36 44 20 Soil Mixed Boulder
14 444 445 36 43 21 Soil Mixed Boulder
15 445 446 39 41 20 Soil Mixed Boulder
16 446 447 37 43 20 Soil Mixed Boulder
17 447 448 41 40 19 Soil Mixed Boulder
18 448 449 37 46 17 Soil Mixed Boulder
19 449 450 37 45 18 Soil Mixed Boulder
20 450 451 35 47 18 Soil Mixed Boulder
21 451 452 43 40 17 Soil Mixed Boulder
22 452 453 41 42 17 Soil Mixed Boulder
23 453 454 42 40 18 Soil Mixed Boulder
24 454 455 46 35 19 Soil Mixed Boulder
25 455 456 42 40 18 Soil Mixed Boulder
26 456 457 46 35 19 Soil Mixed Boulder
27 457 458 43 37 20 Soil Mixed Boulder
28 458 459 35 47 18 Soil Mixed Boulder
29 459 460 33 48 19 Soil Mixed Boulder
30 460 461 38 44 18 Soil Mixed Boulder
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Sr.
No.

Chainage Classification of Soil in % Soil Classification

To From Ordinary
Soil

Ordinary
Rock

Hard
Rock

31 461 462 49 33 18 Soil Mixed Boulder
32 462 463 46 35 19 Soil Mixed Boulder
33 463 464 46 36 18 Soil Mixed Boulder
34 464 465 43 37 20 Soil Mixed Boulder
35 465 466 44 38 18 Soil Mixed Boulder
36 466 467 41 40 19 Soil Mixed Boulder
37 467 468 39 41 20 Soil Mixed Boulder
38 468 469 38 44 18 Soil Mixed Boulder
39 469 470 37 45 18 Soil Mixed Boulder
40 470 471 37 44 19 Soil Mixed Boulder
41 471 472 40 44 16 Soil Mixed Boulder
42 472 473 51 32 17 Soil Mixed Boulder
43 473 474 43 40 17 Soil Mixed Boulder
44 474 475 42 41 17 Soil Mixed Boulder
45 475 476 37 44 19 Soil Mixed Boulder
46 476 477 37 45 18 Soil Mixed Boulder
47 477 478 36 44 20 Soil Mixed Boulder
48 478 479 38 44 18 Soil Mixed Boulder
49 479 480 37 44 19 Soil Mixed Boulder
50 480 481 37 45 18 Soil Mixed Boulder
51 481 482 37 44 19 Soil Mixed Boulder
52 482 483 37 45 18 Soil Mixed Boulder
53 483 484 35 42 23 Soil Mixed Boulder
54 484 485 36 44 20 Soil Mixed Boulder
55 485 486 36 43 21 Soil Mixed Boulder
56 486 487 37 43 20 Soil Mixed Boulder
57 487 488 36 42 22 Soil Mixed Boulder
58 488 489 36 43 21 Soil Mixed Boulder
59 489 490 38 44 18 Soil Mixed Boulder
60 490 491 38 45 17 Soil Mixed Boulder
61 491 492 37 44 19 Soil Mixed Boulder
62 492 493 35 42 23 Soil Mixed Boulder
63 493 494 37 43 20 Soil Mixed Boulder
64 494 495 36 44 20 Soil Mixed Boulder
65 495 496 36 43 21 Soil Mixed Boulder
66 496 497 36 43 21 Soil Mixed Boulder
67 497 498 36 43 21 Soil Mixed Boulder
68 498 499 35 43 22 Soil Mixed Boulder
69 499 500 37 43 20 Soil Mixed Boulder
70 500 501 37 45 18 Soil Mixed Boulder
71 501 502 35 42 23 Soil Mixed Boulder
72 502 503 36 44 20 Soil Mixed Boulder
73 503 504 36 43 21 Soil Mixed Boulder
74 504 505 37 43 20 Soil Mixed Boulder
75 505 506 36 42 22 Soil Mixed Boulder
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Sr.
No.

Chainage Classification of Soil in % Soil Classification

To From Ordinary
Soil

Ordinary
Rock

Hard
Rock

76 506 507 35 43 22 Soil Mixed Boulder
77 507 508 36 43 21 Soil Mixed Boulder
78 508 509 37 44 19 Soil Mixed Boulder
79 509 510 36 44 20 Soil Mixed Boulder
80 510 511 38 42 20 Soil Mixed Boulder
81 511 512 36 44 20 Soil Mixed Boulder
82 512 513 34 46 20 Soil Mixed Boulder
83 513 514 37 44 19 Soil Mixed Boulder
84 514 515 37 44 19 Soil Mixed Boulder
85 515 516 39 44 17 Soil Mixed Boulder
86 516 517 45 35 20 Soil Mixed Boulder
87 517 518 48 32 20 Soil Mixed Boulder
88 518 519 45 35 20 Soil Mixed Boulder
89 519 520 33 47 20 Soil Mixed Boulder
90 520 521 34 45 21 Soil Mixed Boulder
91 521 522 33 46 21 Soil Mixed Boulder
92 522 523 24 52 24 Soil Mixed Boulder
93 523 524 25 50 25 Soil Mixed Boulder
94 524 525 34 45 21 Soil Mixed Boulder
95 525 526 37 45 18 Soil Mixed Boulder
96 526 527 39 42 19 Soil Mixed Boulder
97 527 528 38 44 18 Soil Mixed Boulder
98 528 529 38 43 19 Soil Mixed Boulder
99 529 530 36 44 20 Soil Mixed Boulder
100 530 531 37 43 20 Soil Mixed Boulder
101 531 532 38 41 21 Soil Mixed Boulder
102 532 533 44 37 19 Soil Mixed Boulder
103 533 534 35 47 18 Soil Mixed Boulder
104 534 535 38 45 17 Soil Mixed Boulder
105 535 536 37 46 17 Soil Mixed Boulder
106 536 537 40 42 18 Soil Mixed Boulder
107 537 538 38 43 19 Soil Mixed Boulder
108 538 539 35 45 20 Soil Mixed Boulder
109 539 540 35 45 20 Soil Mixed Boulder
110 540 541 39 42 19 Soil Mixed Boulder
111 541 542 36 44 20 Soil Mixed Boulder
112 542 543 38 43 19 Soil Mixed Boulder
113 543 544 37 44 19 Soil Mixed Boulder
114 544 545 38 43 19 Soil Mixed Boulder
115 545 546 40 41 19 Soil Mixed Boulder
116 546 547 44 37 19 Soil Mixed Boulder
117 547 548 38 42 20 Soil Mixed Boulder
118 548 549 36 43 21 Soil Mixed Boulder
119 549 550 37 45 18 Soil Mixed Boulder
120 550 551 34 45 21 Soil Mixed Boulder
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Sr.
No.

Chainage Classification of Soil in % Soil Classification

To From Ordinary
Soil

Ordinary
Rock

Hard
Rock

121 551 552 38 42 20 Soil Mixed Boulder
122 552 553 37 44 19 Soil Mixed Boulder
123 553 553.6 43 38 19 Soil Mixed Boulder

Inspection of Rock Quarry Areas
The availability of the stone in rock quarries & sand quarry are indicated in the map.
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The rock deposits are available along or the vicinity of the project road alignment. Besides,
cobbles, pebbles and sand deposits are available in the rivers or streams crossing the main
alignment. Construction materials for GSB, Cross drainage & Masonry R/Wall etc. works,
will be available at local quarry within the project corridor and WMM, DBM & BC material
from Tuipui River at Kawlchaw on NH 54  at Km 506 and Liapha on Multi Model Transit
Route .Water Absorption and AIV of these quarries are within the limit of the Ministry’s
Specifications. Bitumen will have to be taken from Guwahati, steel and cement from Aizawl.

Aggregate for sub base, base, surface courses have been collected from the identified rock
quarries and rock metal from the crusher under operation in the existing / potential
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quarries. The location, estimated quantity and the approximate distance of each quarry from
the nearest point on the Project Corridor are compiled below:

Source of Quarry Material
Sr.No. Name of Source Type of Material Location Quantity

1 Kawlchaw (R.Kaladan) Sand,
GSB,WMM,DBM,BC
& Stone aggregates

On NH 54 at Km
506+650

Plenty

2 Liapha (R.Kaladan) Sand,
GSB,WMM,DBM,BC
& Stone aggregates

NH-54 at Km 473+300
on Multi Model Transit
Route at 37 Km then 5
km earthen road

Plenty

3 Rulkual Quarry Masonry Stone
,DBM,BC & Stone
aggregates

NH-54 at Km 486+900
on NCV Road at 18 Km
surface road

Plenty

4 Thingkah Quarry Masonry Stone On NH 54 at Km
469+700

Plenty

5 Paithar Quarry Masonry Stone NH-54 at Km 486+900
on NCV Road at 8 Km
surface road

Plenty

6 Near Saika Village Masonry Stone On NH 54 at
Km483+450

Plenty

7 Near Zero point Masonry Stone On NH 54 at Km
517+000

Plenty

8 Near Maubawk village Masonry Stone On NH 54 at Km
529+500

Plenty

7.2 LABOURS:

Hilly regions are generally sparsely populated. Mizoram is also one of the lowliest populated states
of India and population density in the vicinity of the project road is lowest in Mizoram.
Local as well as imported labourers will be engaged for road construction works. Since the area is
malaria infested, medical assistance with qualified practitioners will be required during the
execution of the project. Comparatively higher wages (from the National average) and incentives
have to be paid to labourers for the work. It is envisaged that equipment / machine intensive
method would be adopted for proposed construction works.

7.3 EQUIPMENT AND MECHANICAL RESOURCES
Taking into account the above factors and to make the construction cost-effective, the activities
which can be mechanized to a great extent are given below :

a) All earthwork activities to be done by using dozers and graders except earthwork in
filling for embankment, which will be very little, can be done manually.

b) All rock cutting works to be done by using air-compressors, wagon-drills, etc.
Blasting operations to be done by adopting modern blasting techniques.

c) Operations like spreading, grading in ordinary soil to be done by using appropriate
type of motor graders.

d) Dozers with rippers for ripping all types of soft rocks. This would minimize use of
compressors and blasting material.
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e) Use of front end loaders for loading operations particularly at quarries and crusher
points for increasing the utility of dump-trucks.

f) Use of water-distributors for proper watering and moisture control of various layers
formation filling, sub-base and base activities. Suitable sprinkles to be used for each
activity.

g) Use of suitable type of compactors for various activities.
h) Centrally operated multi-output primary and secondary crushers to be adopted for

operation of large quarries for better gradation, quality and production control.
Suitable vibro-screens are also to be used at quarry points for production of natural
granular materials to the required gradations.

i) For bituminous works, hot mix plants, bitumen heating plants, asphalt distributors,
spreaders, pavers, gritters and power operated brooms can be usefully deployed.

j) In large scale concreting works truck mixers can be used. In case of major bridge
construction activity at one location, concrete pumps can be used.

k) For protective works backhoes, berm rollers/plate vibrators can be deployed for
controlled excavation and proper compaction.

For the project road, being a trunk route leading to another country, high quality standard
required to be achieved in execution of the Work. Therefore, in order to ensure high level of
quality control, deployment of modern construction equipment i.e., Hot Mix Plant (HMP –
30/45 TPH), Paver Finisher with Sensor Devise and Vibratory Road Rollers, etc. have been
proposed. Minimum requirement of machinery for the project has been listed in Table.

LIST OF PLANT AND MACHINERY

Sn Description of Machine Number

1 Dozer D-50-A 15 2
2 Dozer D-80-A 12 2
3 Hydraulic Excavator of 1 cum bucket 8
4 Front end Loader 1 cum bucket capacity 4
5 Motor grader 2
6 Tipper-5 cum 60
7 Road Roller 2
a Vibratory RR Compactor 2
b Tandem Vibratory Roller 2
c Pneumatic Tyred  Roller 2
d Static Road Roller – 8 -10 tonne 2
e Vibratory Earth Rammer / Plate Compactor 4
8 Primary & Secondary Crusher with Vibratory Screen (50 TPH) 2
9 Stone Crusher (6/8 TPH) 4
10 Bitumen Pressure Distributor 1
11 Water Bounded Macadam Plant 1
12 Generator Set 160 KVA 2
13 Generator Set 50 KVA 1
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14 Generator Set 30 KVA 1
15 Generator Set 11.25 KVA 2
16 Portable Generator Set (1.5 KVA) 4
17 Water Tanker 10
18 Tractor 5
19 Air Compressor 8
20 Mixer for WBM 1
21 Bitumen Pressure Distributor 1
22 Hot mix Plant ( 30/45 TPH) 1
23 Mini Hot mix Plant 1
24 Paver Finisher with Sensor Device 1
25 Bitumen Boiler Oil Fired 1
26 Batch type concrete mixer of min. 200 litres capacity with automatic

water measuring system and integral weigher
1

27 Concrete Pump of 30 cum capacity N/A
28 Concrete Bucket N/A
29 Prestressing Jack with Pump & Access N/A
30 Grout Agitator and Pump N/A
31 Welding Machine Sets 2
32 Oxy-acetylene Torch 2
33 Winch Machines 2
34 Grab Shackles and Clamshell buckets crane operated 1
35 Shear legs 1
36 Heavy duty dewatering pumps N/A
37 Jack Hammer 2
38 Needle Vibrator 2
39 Plate Vibrator / Screed Vibrator 1
40 Rock Cutter 2
41 Crane of 35 ton capacity 1
42 Plate compactor 4
43 Casting truss for span construction N/A
45 Work shop 1
46 Testing and measuring equipments for Field Laboratory 1 Lot
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SECTION - 8

QUANTITIES AND PROJECT COSTS
8.1 General

The cost estimate presented in this Section is based on the detailed proposals given in
Section 6. It is envisaged that the project would involve site clearance, construction of new
formation in cutting, slope protection works, cross-drainage structures and bridges,
pavement and road furniture etc. The detailed cost estimate presented in this report has
been worked out using quantities of different items of works derived from the detailed
design, drawing and unit rates.

8.2 Estimation of Quantities

In arriving at the quantities, the following items of civil works have been computed for the
total length of the road  :
* Earthwork Works
* Slope Protection Works
* Culverts Works
* Pavement Works
* Road appurtenances
Detailed estimate of quantities and costs are presented in “Volume – III: Cost Estimate” of
the report. Methodology followed for various items are based on Technical Specifications of
Ministry of Road Transport and Highways (MoRTH) for material laying, its quality,
measurements, etc. and it has been illustrated in brief in the subsequent paragraphs.

a) Earthwork :

Earthwork quantities in cutting and small quantities of filling are calculated by highway
design software MxRoad for the entire length of the project road. The formation cutting
consists of earth cutting to get a formation width of double lane standard. Through cutting
has also been proposed in some locations especially in curves where the existing alignment
has been followed to ease the curves while going round spurs. Embankment s has also been
proposed at some stretches.

The classification of soil in cutting has been made in three categories :
# Soil : includes ordinary soil, hard, soil mixed with boulder
# Ordinary Rock not requiring blasting
# Hard Rock requiring blasting.

Locations along the road alignment passing along the above given three were noted down
during field surveys and total quantities of earthwork in cutting has been worked out
accordingly.

b) Slope Protection Works :
Quantities for retaining walls, breast walls, parapet walls, toe walls, etc. have been worked
out based on the design proposals. Gabion walls have also been proposed at specified
locations and quantities have been worked out.

c) Culverts & Bridges:
Quantities of culverts and bridges have been worked out for all the stretches of the road
based on the structure proposed at each location of cross-stream or river. The proposal also
includes quantity for construction of chutes to protect the adjoining areas from further
erosion.
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d) Pavement :
The provision for pavement includes different layers of sub-base, base, and surfacing course
as appropriate throughout the whole stretch of the road.

# Granular Sub-base (GSB): 300mm thick sub-base layer of crushed stone aggregate
has been proposed. The sub-base course has been extended up to full width of the
formation.

# Extra quantities for widening at curves, major and minor junction locations are
calculated separately and final quantities are worked out.

#Wet Mix Macadam Base (WMM):  250mm thick base layer of Wet Mix Macadam is
proposed for 7.0m width.

#Dense Bituminous Macadam of 100 mm thick and 40mm thick of Bituminous
Concrete as surfacing course has been proposed.

e) Road Appurtenances
Road appurtenances include provision for road signs and markings, etc.

8.3 Unit Rates

The unit rates for arriving at cost of different components of works are based on Mizoram
PWD Schedule of Rates 2014 (for National Highways) with 5% escalation to bring it present
worth of 2015. For those items of works which are not available in the SOR, separate
Analysis of Rates have been carried out and incorporated in this DPR.

8.4 Construction Cost Items
For construction of project road, the cost items include various elements, which added
together, will give the total cost. The elements of the cost considered for the project are
under the following major heads :
* Site Clearance
* Earthwork
* Pavement Works
* Slope Protection Works
* Culverts Works
* Miscellaneous Works
* Provisional Sum
Based on the unit rate of various items as per rates adopted as mentioned earlier and
quantities calculated, a detailed cost estimate has been prepared under the above mentioned
major heads.
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SECTION – 09

IMPLEMENTATION PROGRAMME AND CONTRACT PACKAGING

9.1 GENERAL

The proposed widening to 2-lane, re-alignment and geometric improvement of NH 54 under
this report is from Km 431+00 to Km 562+000 of existing chainage in Mizoram. This road will
serve as connectivity between two Southern District Headquarter. The Multi Model transit
route is branching from Km 473.30 of NH-54, which is going to serve the International trade
road between India & Myanmar for economically and culturally. The project road corridor runs
through Lunglei , Lawngtlai & Saiha District.The area is mountainous and steep. It is single
lane road with formation width about 6.5 m without conforming any standard / specification.

It will serve one of the major routes for southern belt of Mizoram. Up-gradation of the existing
road, having formation width of about 6.50m, to a formation width of 12.0m, construction of
pavement work for the entire length, culverts and permanent works at essential places,
widening and improvement of blind curve portion, realignments at the portions where steep
gradients have to be avoided, construction of pucca side drains, and installation of
traffic/informatory sign and Kilometre.

The alignment passes through steep mountainous terrain and crosses deep gorges, streams and
rivers at many locations all throughout the entire length. The entire project area experiences
very heavy rainfall averaging about 2540.00 mm per year. The monsoon period also lasted
about 5 to 6 months starting from May to October in a year.  The available working season is
very limited and is at most not more than 7 months in a year.  The remaining 5 months period
of the year is not suitable for working due to monsoon rain.

9.2 CONTRACT PACKAGING AND PROCUREMENT STRATEGIES

The entire length of the proposed widening to 2-lane, re-alignment and geometric
improvement, pavement, permanent work, road safety measures, road furniture etc is
proposed to be in single packages.
Procurement of various construction materials will be within the state as well as from other
state too. Cement, steel for permanent work and bitumen will be from Aizawl and Guwahati
respectively. The remaining construction material is available locally.

The whole project is divided into three packages as given below.

Package
No

Package description Length
(km)

Remarks
From To

Package-1 431.00 476.00 46.92 Including 1.92Km length of
Lawngtlai Bye Pass.

Package-2 476.00 515.00 39.00 This package started from end of
Lawngtlai City to Zero Point, which
branching point of NH54B.

Package-3 515.00 553.60 38.60 This package started from Zero
Point to Tuipang.
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The implementation of the project is proposed to be taken up through capable contractors
through national competitive bidding adopting Ministry’s Standard Bidding Document
prescribed and approved for MORT&H works which will facilitate selection of experience and
capable contractors.

9.3 IMPLEMENTATION STRATEGIES

The total cost of the project is Rs 1074.00 Cr. which covers costs for formation work, Slope
protection and cross drainage works, construction of bridges and pavement works.
Construction period of 48 months has been proposed, considering the quantum of activities to
be performed including mobilization period needed and four intervening rainy seasons in
between.
The project is proposed for commencement during the financial year 2016-2017 with target
completion by the year end of 2019-2020. Since the project will be executed through a period of
four years there will be cost escalation during the period of construction. Considering the rate
of price escalation at an average rate of 5% per annum compounded annually after the initial
year, the cost of construction and physical and financial phasing of the project is given in the
table below:

Sr.No Year Cumulative Physical
Target (%)

Cumulative Cost
( Rs in crores )

1 2016 -17 15 261.00

2 2017 -18 45 783.00

3 2018 -19 80 1392.00

4 2019 - 20 100 1740.00

Depending on the time usually taken for according necessary sanction by the Ministry, it may
be possible to commence the Construction of the project by beginning of 2016 i.e. by
April/2016. The projected implementation schedule is given in the form of Bar Chart in the
next page.
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SECTION - 10

10.1    MAINTENANCE OF EXISTING ROAD:

The proposed widening to 2-lane, re-alignment and geometric improvement of NH 54 under
this report is from Km 431+00 to Km 562+000 of existing chainage in Mizoram. This road will
serve as connectivity between two Southern District Headquarter. The Multi Model transit
route is branching from Km 473.30 of NH-54, which is going to serve the International trade
road between India & Myanmar for economically and culturally. The project road corridor runs
through Lunglei, Lawngtlai & Saiha District. The area is mountainous and steep. It is single
lane road with formation width about 6.5 m without conforming any standard / specification.

It will serve one of the major routes for southern belt of Mizoram. The minimum construction
time provided for completion of the project is 3.5 (four) years during which maintenance by the
PIU will be no longer convenient as the site possession is resorted to hand over to the
contractor till completion of the project. Under this circumstance, it is inevitable to keep
provision for yearly maintenance of the existing road during construction and hence a
provision of Rs. 78.60 lakhs per year is kept to make the road payable for all type of vehicles
without serious interruption of the traffic flow throughout the year.

10.2 SCOPE OF MAINTENANCE:

1) Maintenance of Earthen Shoulder (filling with fresh soil).
2) Filling Pot- holes and Patch Repairs with open - graded Premix surfacing, 20mm.
3) Hill Side Drain Clearance.
4) Land Slide Clearance in soil.
5) Clearing Grass and Removal of Rubbish.
6) Maintenance/repair of culvert/Retaining wall.

10.3 DIVERSION OF EXISTING ROAD DURING CONSTRUCTION

For improvement of existing road some stretches   localized, relocation and re-grading are
proposed .Due to which traffic movement on existing road will be hampering.

1) Formation cutting for diversion of existing road (6.0 m wide).
2) Sub-base course level 100 mm thick GSB Gr-1
3) Base course level 150 mm thick CTB
4) Wear course 20 mm thick MSS
5) Earthen shoulder.

10.4 SCOPE OF DIVERSION OF EXISTING ROAD DURING CONSTRUCTION :

1) Maintenance of Earthen Shoulder (filling with fresh soil).
2) Filling Pot- holes and Patch Repairs with open - graded Premix surfacing, 20mm.
3) Hill Side Drain Clearance.
4) Land Slide Clearance in soil.
5) Clearing Grass and Removal of Rubbish.
6) Maintenance/repair of culvert/Retaining wall.
7) Clearance of culvert before monsoon
8) Removal of land slide
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MESSAGE

On 16 June 2013, the State of Uttarakhand suffered its worst disaster in the living 
memory resulting in huge loss to lives and wide spread destruction of infrastructure across the 
State.

The disaster has once again brought to fore the deficiencies in our collective 
preparedness against disasters. It is a stark reminder that while the developmental issues are 
inarguably significant, the aspects of sustainable development are equally important. Our unique 
geo-climatic conditions are unalterable, and we shall continue to face multiple hazards in future. 
India has undertaken significant initiatives towards disaster risk reduction and efficient disaster 
management in the recent past and we need to vigorously pursue the paradigm shift in disaster 
management from a "relief centric approach" to the ongoing "holistic approach" covering all 
facets of disaster management. The recurrence of disasters being inevitable, there are literally 
no options but to enhance our preparedness and reduce vulnerability to disasters. 
Mainstreaming of DRR into all the developmental activities across the nation is very important.

I am happy to note that the NIDM has undertaken the task of documenting the 
Uttarakhand disaster 2013 in a most professional manner and have prepared an exhaustive 
report. I am particularly pleased to note that the experts from the NIDM, including the Executive 
Director, had undertaken field visits to affected areas in June and July 2013, besides interacting 
with various stakeholders and role players, including communities, before compiling this report. 
The document covers the vulnerability of the State and causes of the disaster; the immediate 
response by the Central and the State Government; the impact and damage assessment; and 
recommends certain technical solutions for Reconstruction. The lessons learnt have been 
elaborated upon very systematically.

I am sure that the report will be invaluable to all the disaster management practitioners 
and it will meaningfully contribute towards fine tuning the disaster preparedness and mitigation 
initiatives in the country.

(Kiren Rijiju)
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FOREWORD

The Uttrakhand disaster of June 2013 caused enormous damage, destruction and loss 
of life.  The event has thrown up several questions relating to preparedness, mitigation and 
disaster risk reduction in the context of pattern of economic development.  

Another question is: why are the lessons of earlier disasters forgotten over time?  There 
have been several disasters such as flood, cyclone, earthquake and tsunami in recent decades.  
Every disaster brings surprises and also important lessons.  Experiences show that in case of 
most disasters the system appears unprepared and starts from the beginning.  The same 
problems arise and the same mistakes are committed when a major disaster occurs, though 
there are a few exceptions.

One of the reasons for this phenomenon is that experiences and lessons of disasters are 
not well documented in India.  There may be comprehensive media accounts, official reports and 
even research papers.  But systematic documentation which can guide and facilitate disaster 
response and recovery is rare.  A decade ago I had made an attempt to document the 
experiences of response, relief, recovery and reconstruction activities in the context of the Kutch 
Earthquake of 2001.  It was published by the National Institute of Disaster Management (NIDM) 
in the form of a book.  It was possibly NIDM's first publication.

I am delighted to know that the NIDM faculty has documented various aspects of the 
Uttrakhand disaster of 2013 in the form of a book.  NIDM initiated the process of documentation 
immediately after the disaster event.  Faculty members and researchers undertook field visits 
and conducted surveys.  NIDM organized two national workshops with a view to sharing 
experiences and crystallizing the lessons learnt.  It also held a series of meetings and 
discussions with experts and, more importantly, interacted with officials of the Government of  
Uttarakhand. Thus there was an elaborate process of consultation with various stakeholders.  
The book is the culmination of such an endeavour.

Dr. Pramod K. Mishra
Addl. Principal Secretary

iz/kku ea=h dk;kZy;
ubZ fnYyh - 110101

P  M  O
New Delhi-110101

RIME INISTER’S FFICE
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The book begins with a description of the vulnerabilities of the State to disasters and tries 
to analyse possible causes of the recent tragedy. Then it provides a chronological account of the 
event as it unfolded.  It gives a detailed description of the large-scale rescue and relief operations 
undertaken in the aftermath of the disaster, highlighting significant aspects of the initiatives taken 
by the Government of India, the State government and other agencies. Then there is an 
assessment of the damage caused by the disaster.  Based on the analyses and the relevant 
facts, an attempt has been made to identify the lessons learnt keeping in view various phases of 
the disaster management cycle: pre-disaster phase, preparedness, response and relief.  The 
book suggests some approaches to reconstruction in Uttarakhand in order to provide technical 
guidance to those involved in the process. It also outlines certain measures for protection of the 
Kedarnath Shrine. 

I compliment the NIDM team for the documentation, which is an important contribution to 
the literature on disaster management.  I am sure, the book will be a useful reference for policy-
makers, disaster management professionals, researchers and other stakeholders. 

     

(Pramod K. Mishra)
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FOREWORD

With its typical geo-climatic attributes and socio-economic conditions, Uttarakhand is 
one of the most disaster-prone States of the country. The State has been suffering from natural 
disasters frequently with an obvious impact on its economy and lives of its citizens.

The wide-spread heavy rains and flash floods, resulted in one of the most devastating 
disasters in the recent past in the region. The districts of Bageshwar, Chamoli, Pithoragarh, 
Uttarkashi and Rudraprayag including the Kedanrnath Shrine and the adjoining areas in the 
Mandakini valley were the worst affected. The impact of the disaster was pronounced as it 
coincided with the peak tourist season. The damage to infrastructure and loss of livelihoods have 
thrown up new challenges for recovery, rehabilitation and reconstruction in the State.

The National Institute of Disaster Management (NIDM), as a Statutory Body of the 
Government of India, has been mandated under the Disaster Management Act, 2005 for 
research, documentation and assisting the Government in policy-planning on all the aspects of 
disaster management. The Institute has made a commendable effort in documenting the 
disaster in all its dimensions to include the causes, impact, response, damage assessment and 
most importantly, the lessons learnt which have been outlined very lucidly covering pre-disaster 
perspective, preparedness, response and relief. The book, inter alia, covers reconstruction 
strategy, including valuable technical guidance for reconstruction. I compliment the NIDM and all 
its members who have contributed in developing this document in a very systematic and 
professional manner.

I am convinced that the book will add value to the existing literature on disaster 
management, particularly with the Indian perspective, and contribute towards an efficient 
disaster management in the days to come.

10 November 2014.

New Delhi

Sneh Lata Kumar
Secretary (Border Management)

Ministry of Home Affairs

x`g ea=ky;
Hkkjr ljdkj

ukFkZ Cykd] ubZ fnYyh - 110001

MINISTRY OF HOME AFFAIRS
GOVERNMENT OF INDIA

NORTH BLOCK, NEW DELHI-110001

Lusg yrk dqekj
lfpo ¼lhek izca/ku½

SNEH LATA KUMAR
SECRETARY  (BORDER MANAGEMENT)
Tel.: 23092440 Fax : 23092717
e-mail : Secybm@nic.in
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PREFACE

In the recent year uncertainties have multiplied manifold when it comes to the event of 
natural disasters. It is evident from the previous disasters those occurred in the past and current 
disaster of Uttarakhand. Such phenomena are compelling us to think differently and find 
management solutions to it. Disasters are not a homogeneous category. Each disaster is 
different from other disaster. The current Uttarakhand Disaster 2013 is different from the 
previous one in 2010 and hence it has to be understood in the light of its divergent characteristics 
and features. Many lessons can be drawn by the disaster managers and at the same time 
lessons can also be drawn by the stakeholders dealing with development. Risks are generated 
over a period of time with various developmental interventions, where acknowledgements of 
risks are ignored, may be due to ignorance of the exposure to risks, is causing high economic 
losses and deaths.

The document “Uttrakhand Disaster 2013” has been a humble attempt by the faculty of 
National Institute of Disaster Management, who sincerely have tried to capture various learning 
points out of this disaster. The document has also given a profile of various disasters of which 
Uttarakhand is exposed to. Such information would be useful for the planners while planning 
development in the mountainous regions too.

Preparation of the document was initiated and supervised by my predecessor, Dr. 
Satendra, who also contributed towards its compilation and articulation. In addition, Dr. Anil 
Kumar Gupta, Dr. Surya Prakash, Maj. Gen. (Retd.) V.K. Naik and Shri Tapas Kumar Saha Roy, 
tried to capture insights from early warning to response, kind of losses the disaster created, and 
lessons learnt from the disaster. I compliment their efforts for bringing this document into shape.

On the basis of this document many further researchers can also be undertaken by 
different agencies/stakeholders as per their requirements. I am sure that in the context of climate 
change, disaster risk reduction and sustainable development commitments beyond 2015, this 
document would be a useful important reference. On the other hand, I am convinced that this 
could be utilised for training and capacity building programmes by different institutions as an 
authentic reference material.

(Santosh Kumar)
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4Figure 2.3: Major Road Network in Uttarakhand
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16Table 2.2: Major landslides in Uttarakhand

Chamoli

Kaliasaur is one of the most persistent and regularly occurring 
landslides areas, located along the Rishikesh-Badrinath road. 
Landslides in this region result into frequent road blockage and 
land damage. 

Incessant rains triggered massive landslide in the area, causing the 

burial of numerous buildings, hotels, and government offices 

located at the foot of the hill slopes.
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28Table 2.4: List of major flash flood events in the Uttarakhand
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31Table 2.5: List of major cloudbursts in Uttarakhand
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44Figure 2.8: Hydel power project in Srinagar, Uttarakhand .
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Figure 2.9: Satellite view of Kedarnath showing drainge system, 
48glaciers, lake and township
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Figure 2.10: The Indian Meteorological Department image 
(17th June 2013) suggested the heavy rainfall on the higher 

53Uttarakhand, Himachal and Nepal Himalaya
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Table 2.6: Precipitations at IMD stations locations in Uttarakhand from
54June 14 to 18, 2013
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Figure 2.12: Map showing fusion of Westerlies and Monsoon clouds in June 2013
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