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12th July 2005
CHIEF MINISTER

NAGALAND
KOHIMA

M E S S A G E

THE GREATEST CHALLENGE to the existence of Earth as a living planet arises from our own 
environment. Mindless decimation of environment for improving our living standards has 
started displaying its perilous consequences. Only when we care for Nature, we will be able to 
live with Nature. “Man and his indispensable coexistence with Nature” has become the 21st 
Century’s Eleventh Commandment. It is in this context that the Nagaland Pollution Control 
Board, in collaboration with the Energy and Resources Institute, New Delhi, is bringing out this 
Status Report on the state of environment in Nagaland to provide for a systematic Action Plan 
for preservation, sustenance and promotion of Nature in Nagaland. Nagaland is a paradise 
on earth as far as flora and fauna are concerned. Nations keep on meeting to express their 
concern over the fast depletion and degradation of environment. India is also signatory to the 
Rio Earth Summit Declaration and other international covenants. The Constitution of India 
ordains the protection and improvement of the natural environment including forests, lakes, 
rivers and wildlife and development of compassion for living creatures, as a fundamental 
duty of all citizens. The Directives Principles of State Policy of the Constitution of India casts 
on the State Governments in India the duty to protect and improve the environment and 
to safe guard the forests and wildlife of the country. This report should not be confined to 
the cupboards of a few Ministers, bureaucrats and intellectuals but must be converted into a 
daily observable routine for every man in the street for his instinctive contribution towards 
the preservation of ecology in Nagaland. We must first stop degradation that has set in and 
then reverse it by all means. State alone cannot achieve this high target. Communitization of 
environmental protection, therefore, is the imperative of the hour.

I wish the Nagaland Pollution Control Board all success in their endeavours to achieve their 
goal leading ultimately to improving quality of life.

          

       
      ( NEIPHIU RIO)



MINISTER
FOREST,

INFORMATION & PUBLIC RELATIONS
NAGALAND, KOHIMA

M E S S A G E

IT GIVES ME great pleasure to learn that the Nagaland Pollution Control Board is bringing 
out the State of Environment Report for Nagaland in collaboration with The Energy and 
Resources Institute (TERI), New Delhi.

The State of Environment aims to provide the people of the State with the integrated 
information about the State in respect to development and environment in Nagaland. 
The importance of conserving our environment for posterity is of immense importance 
because of our very survival depends on it. I hope the recommendations of the report are 
considered while developing our State by the different stake holders.

I wish every success to their endeavour on this report.

      ( KHETO )



CHIEF SECRETARY
GOVERNMENT OF NAGALAND

 NAGALAND : KOHIMA

P. TALITEMJEN AO, IAS

M E S S A G E

I AM GLAD that the Nagaland Pollution Control Board is releasing the report of the State 
of Environment Nagaland – 2005, prepared in collaboration with the Energy and 
Resources Institute (TERI), New Delhi. The bringing out of this report is timely because 
the importance of conserving our environment cannot be overemphasized. It is my 
sincere believe that the observations made in the Report will be carefully noted and 
recommendations will be followed-up sincerely by the Government Departments, the 
NGOs, Civic bodies and individuals who have concern for the prosperity and future of 
the State.

      ( P.TALITEMJEN AO )



PRINCIPAL SECRETARY
Government of Nagaland

Department of Forest, Kohima

M E S S A G E

I AM HAPPY that the Nagaland Pollution Control Board in collaboration with the Energy and 
Resource Institute (TERI), New Delhi, is bringing out the State of Environment Report for 
the state of Nagaland.

This is the first comprehensive report on the environment and presents the status in 
different sectors which have a bearing on our environment and the strategies to conserve 
our resources.

This report will serve as a useful tool for planners while implementing various 
developmental activities.

   
    ( BANUO Z. JAMIR )
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The Rio Earth Summit made it mandatory for all signatory nations to prepare a status 
document on environment called “State of Environment”. Accordingly, the Ministry of 
Environment and Forests, Government of India has launched a scheme under the 10th Five 
Year Plan to bring out State of Environment (SoE) Reports for all States and Union Territories 
on a regular basis. The Nagaland Pollution Control Board has been identified as the State Host 
Institute (SHI) and The Energy and Resources Institute (TERI), New Delhi as the National Host 
Institute (NHI) for preparing the SoE Report for Nagaland.

Our environment – air, water, land, biodiversity and eco-system is continually being encroached 
upon and there is an urgent need to maintain the symbiotic relation with nature to protect our 
heritage and traditions that are under threat. To minimize the impacts and ensure sustainability, 
there is an utmost urgency to integrate the environmental concerns with the economic, social 
and developmental concerns.

The State of Environment Report Nagaland – 2005 is an attempt to provide to the best possible 
extent the present environmental scenario and trends of environmental pressures. Though 
there have been constraints in this first SoE Report preparation in terms of data gaps, the report 
has been able to project to a large extent the status of environment in the State of Nagaland.

The objective of the present State of Environment report is to identify and prioritize 
environmental issues and to correlate with the potential threats arising due to environmental 
degradation. Recommendations have also been provided so as to serve as a tool for policy 
makers to re-organize their strategies so that environmental priorities can be set and necessary 
policy and mitigation measures can be developed and implemented for the protection and 
conservation of our environment.

I hope this report will provide the basis for a coherent, sustained and systematic plan of action 
for improving the quality of life of the people in Nagaland.

             Temsuwati Ao, IFS
                           Chairman
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1.1 INTRODUCTION    

NAGALAND, the sixteenth state of India Union is situated in the North-East region of India. 
Statehood came as a result of political agreement in 1963 and constitutional protection was 
specially provided for Nagaland under Article 371 A of the Indian constitution to safeguard the 
culture, traditions and way of life of the Nagas. The state covers a geographical area of 16,579 
sq. kms. and lies between 25°60’ and 27°40’ North latitude and between 93°20’and 95°15’ East 
longitude. The state is bound by Assam in the west, Myanmar on the east, Arunachal Pradesh in 
the north and Manipur in the south. 

Physiographically, Nagaland can be divided into three physical divisions viz., western low range; 
middle hilly range and eastern mountainous region. The western low ranges runs all along the 
western border of Nagaland with altitudes varying between 152 metres to 610 meters above 
mean sea level. The middle hilly range runs through the middle of the State from South-west to 
North-East like spinal column. It is a continuous hilly range with altitudes between 610 meters 
and 1219 meters except for Japfu area in Kohima district. Bordering on Myanmar, the eastern 
mountainous region does not maintain a continuous range. The height of the region ranges 
between 610 meters and 2438 meters. Saramati (3840 meter), the highest peak in Nagaland is 
located in Tuensang district on the Myanmar border. 

Geologically the rocks of Nagaland are comparatively young comprising of tertiary sequence 
of rocks belonging to a fairly young mobile belt of the earth. The rock sequence is represented 
by the Disang group of lower and middle Oecene age, the Barial group of upper Oecene and 
Oligocene age, the Surma and the Tipan group of Meocene age and the Nasusang beds of 
Meopliocene age.

The soils of Nagaland are mostly clay loam to clayey texture, interspersed with sandy clay 
loam which are considered favourable for plant growth. Clayey soils show high water holding 
capacity, high plasticity, stickiness and swelling whereas sandy soils are conspicuous by the 
absence of these properties.

The state consists of 11 administrative districts – Kohima, Dimapur, Phek, Mokokchung, Wokha, 
Zunheboto, Tuensang, Mon, Kiphire, Longleng and Peren,  with 52 blocks, nine census towns 
and 1288 inhabited villages. The state is inhabited by 16 tribes viz., Angami, Ao, Chakhesang, 
Chang, Kachari, Khiamniungam, Konyak, Kuki, Lotha, Phom, Pochury, Rengma, Sangtam, Sema, 
Yimchunger and Zeliang,  each with its own distinct language, custom and traditions. Map 1.1 
shows the map of Nagaland with districts co-ordinates.
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Map 1.1 Map showing districts with coordinates

Source: Survey of India

The state is predominantly rural with 82.26% of the population living in villages, generally 
situated on high hilltops or slopes overlooking verdant valleys. The workforce constitutes 
42.74% of the population. The main economic activity is agriculture, engaging 68.03% of the 
working force. Besides agriculture, people are also engaged in rearing of livestock, weaving, 
black smithy and handicrafts. The state does not have any major industry and almost the entire 
urban population depends upon government services for employment and livelihood. 

1.2 DEMOGRAPHY

The total population of Nagaland forms only 0.14% of the total population of India and occupies 
the 22nd position in population size. The population of the state as per 2001 census is 19.88 
lakhs, with a population density of 120 per sq.km. The population of male is 10.42 lakhs and 
female is 9.47 lakhs. The state has been witnessing unprecedented rise in population since 
1971. The decadal growth in 1971 was 39.9% and increased to 64.4% in 2001. The population 
trend in Nagaland from 1901 to 2001 is shown in Table 1.1. The demographical map of Nagaland 
is shown in Map 1.2
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Table 1.1 Population Trend in Nagaland (1901 to 2001)

Year Person Decadal 
variation

% Decadal 
variation Male Female

1901
1911
1921
1931
1941
1951
1961
1971
1981
1991
2001

1,01,550
1,49,038
1,58,801
1,78,844
1,89,641
212,975
3,69,200
5,16,449
7,74,930

12,09,546
19,88,636

-
+      47,488
+        9,763
+      20,043
+      10,797
+      16,309
+      28,975
+   1,42,249
+   2,58,481
+   4,34,616
+   7,79,090

-
+        46.76
+          6.55
+        12.62
+          6.04
+          8.60
+        14.07
+        39.88
+        50.05
+        56.08
+        64.41

51,473
74,796
79,738
89,536
93,831

1,06,551
1,91,027
2,76,084
4,15,910
6,41,282

10,41,686

50,077
74,242
79,063
89,308
95,810

1,06,424
1,78,173
2,40,356
3,59,020
5,68,264
9,46,950

Source: Statistical Handbook of Nagaland

Map 1.2: Demographic map of Nagaland

      Source: Statistical Handbook of Nagaland

Majority of the people live in the rural areas. The proportion of people living in rural areas 
is 82.26% as stated earlier. Majority of the urban population of the state is concentrated in 
Dimapur (35.11%) and Kohima (22.27%). The high concentrations in these two centers are 
due to migration from other districts, the two being the state’s commercial center and capital, 
respectively. Table 1.2 indicates the District-wise Population (Rural/ Urban) and Sex Ratio.



Table 1.2 District-wise Population (Rural/ Urban) and Sex Ratio, 2001

State/ 
District

Total
Rural
Urban

Total
Persons Male Female Sex Ratio

Nagaland

T
R
U

19,88,636
16,35,821
3,52,821

10,41,686
8,46,651
1,95,035

9,46,950
7,89,164
1,57,786

909
932
809

Kohima

T
R
U

3,14,366
2,35,782

78,584

1,61,701
1,19,668

42,033

1,52,665
1,16,114

36,551

944
970
870

Dimapur

T
R
U

3,08,382
1,84,490
1,23,892

1,66,335
96,088
70,247

1,42,047
88,402
53,645

854
920
764

Phek

T
R
U

1,48,246
1,35,383

12,863

77,082
68,773
7,309

71,164
65,610
5,554

923
940
760

Mokokchung

T
R
U

2,27,230
1,96,026

31,204

1,18,428
1,01,288

17,140

1,08,802
94,738
14,064

919
935
821

Wokha

T
R
U

1,61,098
1,23,402

37,696

83,620
63,219
20,401

77,478
60,183
17,295

927
952
843

Zunheboto

T
R
U

1,54,909
1,32,100

22,809

79,627
67,117
12,510

75,282
64,983
10,299

945
968
823

Tuensang

T
R
U

4,14,801
3,85,147

29,654

2,16,888
2,00,263

16,625

1,97,913
1,84,884

13,029

913
923
784

Mon

T
R
U

2,59,604
2,43,485

16,119

1,38,005
1,29,235

8770

1,21,599
1,14,250

7,349

881
884
838

Source: Statistical Handbook of Nagaland

1.3 RURAL DEVELOPMENT

THE STATE OF NAGALAND has 90% of its geographical area under rural area category with rural 
population residing in 1288 recognized villages and other settlements. Currently there are 
1,37,000 rural households. The government has been involved in the implementation of various 
employment generation and infrastructural development programmes through the Village 
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Development Boards (VDBs) to bring about qualitative improvement in the socio-economic 
status of the rural people, particularly the poorer section through the implementation of various 
central and state sponsored schemes. 

The VDBs are the primary grass root level developmental organizations in the state for 
implementation of all rural based schemes with the objective to uplift the socio-economic 
status of rural people and evolve processes with an aim to attain self-sufficiency in the needs of 
the rural people through the activity of the VDBs. The VDBs are also responsible for proper fund 
utilization, selection and implementation and monitoring of schemes. 

The schemes undertaken by the Department of Rural Development during the year 2002-2003 
are as follows:

 Swarnjayanti Gram Swarozgar Yojana (SGSY)
 Indira Awas Yojana (IAY)
 Sampoorna Grameen Rozgar Yojana (SGRY–I & II) 
 Grants-in-Aid to VDBs (GIA) 
 Matching Cash Grant (MCG)
 Additional Grants-in-Aid
 Pradhan Mantri Gramadoya Yojana (PMGY-GA)
 Pradhan Mantri Gram Sadak Yojana (PMGSY)

Apart from the above programmes for the upliftment of rural people, the government is also 
giving importance to the development of non-conventional energy sources. Some of the on-
going programmes are

 National Biogas and Manure Management Programme (NBMMP)
 National Programme on Improved Chulha (NPIC)
 Community Biogas Project
 National Biomass Gasifier Programme (NBGP)
 Solar Thermal Extension Programme (STEP)
 Integrated Rural Energy Programme (IREP)
 Energy Park
 Solar Photovoltaic (SPV)

1.4 URBAN DEVELOPMENT

With the attainment of statehood in 1963, various towns and administrative centers in the state 
have come up and have experienced fast rate of growth in subsequent years. In 1981, the urban 
population of the state was 1.2 lakhs, which increased to 3.5 lakhs in 2001. In the absence of 
urban development plans this momentum of growth has created problems.

Kohima and Dimapur, being the growth centers in the state have witnessed higher growth 
rates as compared to the other urban centers. About 57% of the urban populations of the state 
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are concentrated in these two centers. The other urban centers have also shown increase but 
not to that extent. Better urban infrastructures and employment opportunities have led to in-
migration of people to these urban centers from the rural areas of the state as well as smaller 
urban centers in the state. Table 1.3 depicts the distribution of urban population in Nagaland.

Table 1.3 Distribution of Urban Population

District

1981 1991 2001

Urban
Population

% of Urban 
Population

Urban
Population

% of Urban 
Population

Urban
Population

% of 
Urban 

Popula-
tion

Kohima
Dimapur
Phek
Mokokchung
Wokha
Zunheboto
Tuensang
Mon

67218
-
-

18060
8180
7678
12200
6898

55.91
-
-

15.02
6.80
6.39
10.15
5.74

117396
-

8366
24803
14377
11473
21018
10790

56.38
-

4.02
11.91
6.90
5.51
10.09
5.18

78584
123892
12863
31204
37696
22809
29654
16119

22.27
35.11
3.65
8.84
10.68
6.46
8.40
4.57

Nagaland 120234 100.00 208223 100.00 352821 100.00
Note: Dimapur district was part of Kohima during 1981 and 1991 census
Source: Statistical Handbook of Nagaland  

This trend of in-migration as well as influx of illegal immigrants have created serious impact in 
these urban centers and has caused strain on the limited urban services and infrastructure and 
increase in urban poverty and unemployment levels. The problem is further aggravated by the 
limited proportion of investment made towards provision of urban services. 

As a result, the state is today struggling to cope with haphazard growth of main urban centers, 
traffic and congestion, pollution, inadequacy of water and sanitation facilities, sewerage 
systems, drainage and solid waste management. 

The Town Committees which are responsible for management of the urban centers in the state 
have remained ineffective in tackling the magnitude of diverse urban issues due to limited 
powers and functions. Therefore, in order to address these issues in a sustained manner, the 
Government has enacted the Nagaland Municipal Act, 2001 to strengthen the urban local 
bodies and make them self sufficient in resources. 

Under this Act, the state has three categories of Urban Local Bodies viz., 3 numbers of Municipal 
Councils, 17 numbers of Town Councils and Urban Station Committees based on population 
and level of economic activity. Kohima, Dimapur and Mokokchung have Municipal Councils. 
The 17 urban centers coming under Town Councils are Phek, Wokha, Zunheboto, Mon, 
Tuensang, Chumukedima, Medziphema, Jalukie, Tseminyu, Tuli, Changtonya, Longleng and 
Kiphire. Identification of urban areas to come under Urban Station Committee is in progress.
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1.5 INDUSTRIAL DEVELOPMENT
Since the attainment of statehood in 1963, the Government has taken effective steps for the 
development of industries in the State. Between the 1970’s and 1990’s a number of industries 
were started based on forest and agricultural produce such as paper, plywood and sugar 
production. However, the long experience of the State with law and order problem has affected 
the development of industries. Besides this, the other factors that have affected sustaining of 
these industries include financial mismanagement, limitation of managerial skills, overstaffing 
and lack of vision.

     
Plate 1: The Nagaland Pulp & Paper Mill, Tuli   Plate 2: A Fruit Processing Unit

Despite the above factors, the number of industries has gone up quantitatively in the past 
two decades. There is one Industrial Estate, two numbers of Mini Industrial Estate and seven 
numbers of Industrial Growth Centers spread throughout the State. Apart from the above 
industrial production centers there are four international border trade centers. The State has 
2037 industrial units as on 31.03.2003, of these 5 are large to medium scale industries while 
2032 units are in the small scale. The distribution of the small scale units is however very uneven. 
Among the various districts of the State, Dimapur with good connectivity has the largest number 
of small scale industries followed by Kohima and Mokokchung. While in the other districts lack 
of communication infrastructure, high cost overheads, lack of trained personnel, inadequacy 
of raw materials and limited support service are some of the drawbacks. Table 1.4 shows the 
district wise distribution of small scale industrial units in Nagaland.

In the State, all industrial units are required to obtain Consent / Authorization to Establish 
/ Operate from the State Pollution Control Board under the Water (Prevention & Control of 
Pollution) Act, 1974; the Air (Prevention & Control of Pollution) Act, 1981; and the Hazardous 
Waste (Management & Handling) Rules, 1989. Up to March 31st, 2005 the Nagaland Pollution 
Control Board has given consent / authorization to 85 industrial units in the State as per rule.
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Table 1.4 District-wise Industries in Nagaland

Sl. No. Name of District Industrial Units 
as on 31.3.2003

1
2
3
4
5
6
7
8

Kohima
Dimapur
Phek
Mokokchung
Wokha
Zunheboto
Tuensang
Mon

179
1128
45
267
91
176
60
91

Total 2037

Source: Statistical Handbook of Nagaland

In order to facilitate rapid and sustained industrial development in the state, the government 
has adopted the State Industrial Policy in 2000. The objectives of the policy are:

 To create conditions for rapid industrial development and conducive investment 
climate.

 Create gainful employment opportunities for local population.

 Develop human resources and bring about improvement in the quality of life by promoting 
industrial ventures in sectors in which the state has a comparative advantage.

 Develop entrepreneurial and other technical skills of the available human resources by 
setting up training centers in relevant sectors as also by enlisting support from reputed 
national and regional training centers.

 Develop industrial infrastructure in selected areas by providing common facilities 
in a compact area for specialized categories of industrial units. Provide other critical 
infrastructure such as power, water, communications, etc.

 Promote export oriented industries with a view to exploit the emerging market 
opportunities in the neighbouring countries.

 Develop marketing facilities for industrial products.

 Encourage large and medium scale mother industries in the public, private, joint and 
assisted sectors to create an industrial base making use of available resource base of the 
state in selective categories compatible with the local environment and ecology.

 Develop village and Small Scale Service and Business Enterprises (SSSBE) to provide 
self-employment to unemployed youth.

 Develop and promote Tourism Industry in the state.

 Revive and rehabilitate sick industrial units in the state.
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 Develop food processing industry by facilitating forward and backward linkages.

 Expedite formalization and development of cross border trade with Myanmar

 Provide investor friendly environment by removing procedural bottlenecks and legal 
hurdles.

To address the following objectives and to expedite the policy, the government has laid down 
the following strategies.

 Take effective steps to promote industrial culture and create a secure environment for 
entrepreneurs.

 Expedite completion of the on going Growth Center and Export Promotion Industrial 
Park (EPIP) projects and take measures to revitalize the existing industrial estates.

 Create quality industrial infrastructure in compact areas such as integrated Infrastructure 
Development Centers, Food parks, Information Technology Parks, Bio-technology Parks, 
Cold Storage chains, Warehouses, etc.

 Enhance availability of other critical infrastructure such as power, water and 
communication for industrial use.

 Create Industrial Facilitation Committees with the mandate to provide single window 
clearance to large and medium industries. Adopt the same framework at the district 
level.

 Identify thrust areas for attracting investment keeping in view the comparative advantage 
of the state.

 Provide necessary infrastructure at identified International Trade points in the state. 
Expedite operationalization and up-gradation of the Trading points.

 Strengthen the network of training institutions in the state and create quality training 
facilities in sophisticated and specialized trades by encouraging investment in such 
facilities by the government of India. The state Government and private sector.

 Provide liberal support to training of entrepreneurs.

 Strengthen the role of Nagaland Industrial Development Corporation (NIDC) as the 
premier promoter of large and medium scale industrial units by extending suitable 
financial and policy support to it.

 Provide an attractive incentive package of subsidies and concessions over and above 
the incentives available in the Central Government’s North East Industrial Policy 1997 
and other concessions so as to attract substantial private investment in the state.

 Devise a suitable self-employment scheme for unemployed youths to set up new 
ventures in the service, small business and tiny manufacturing sectors.

 Facilitate credit availability from the banks and other financial institutions for promoting 
industrial activity.
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 Accelerate exploration of mines and minerals for enhancing the resource base of the 
state.

 Take effective steps to promote handloom and handicraft sectors by providing, inter-
alia marketing access to handloom and handicraft producers through the Nagaland 
Handloom and Handicraft Development Corporation (NHHDC) and other means.

 To develop tourism industry and provide necessary support available to other industrial 
activity.

 Revive potentially viable sick PSUs by taking effective steps including privatization and 
close down of unviable sick PSUs.

 Conduct special drives to attract private investment from potential domestic and foreign 
investors.

The potential for industrial growth and its lateral benefit of employment generation and income 
has remained largely untapped. However, with peace and normalcy returning to the State, 
promotional efforts of the government, new policies and incentives there is good investment 
opportunities in the industrial sector.

1.6 INFRASTRUCTURE DEVELOPMENT
Nagaland has given higher priority in the development of infrastructure and is making progress 
in areas of infra-structural development. Roads form the major component for infrastructure, 
especially to connect the villages to the major urban centers and for transportation of the 
essential commodities and other products.

1.6.1 Connectivity
Good road connectivity is a pre requisite for development. In this regard, the government has 
put a lot of effort in building road network within the State. All the major towns and villages are 
now connected by all weather roads. The length of National Highway in the State is 248 kms 
and the State Highway is 1032.5 kms. The State is connected with the rest of the country by 
Rail and Air through Dimapur. Recently, under the Prime Minister’s package Kohima-Dimapur 
highway is to be converted into 4 lane. This is expected not only to benefit the State as it is the 
main highway connecting with the rest of the districts but also benefit Manipur State which 
depends on this highway.
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Map 1.3: Connectivity map of Nagaland
     

  
The total length of roads in Nagaland is 13368.45 kms during 2002-2003. The road connectivity 
map is shown in Map 1.3. The surfaced roads have a length of 6225.62 kms, while unsurfaced 
roads account for 7142.83 kms.  Among the various districts of the State, Tuensang has the 
largest road length of 3119 kms, followed by Kohima with 2358.5 kms. Wokha district has the 
minimum road length of 1256.35 kms. Table 1.5 shows the length of road in Nagaland.

Table 1.5 Length of Road in Nagaland

District Surfaced
(kms)

Unsurfaced
(kms)

Grand Total
(kms)

Kohima
Mokokchung
Tuensang
Phek
Mon
Wokha
Zunheboto

1534.50
1161.50
1052.00
575.40
814.37
454.85
624.00

824.00
1064.00
2067.00
1063.20
607.63
801.50
715.50

2358.50
2225.50
3119.00
1638.60
1422.00
1256.35
1339.50

Total 6225.62 7142.83 13368.45
Source: Statistical Handbook of Nagaland
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1.6.2 Power 
Electricity is the other major infrastructure component needed for industrial development and 
for general quality of life. Nagaland is still deficient in power generation. High transmission and 
distribution loss, transformer failures and low voltage impact significantly the quality of power 
supply in the state. 

At present, Nagaland draws power from the North East grid, and this power is generated by a 
few oil fired thermal power stations based in Assam and small to medium Hydel Power Stations 
scattered over the North-East Regions. The North East Region as a whole suffers from shortfall 
and it is reflected on supply to Nagaland. It is estimated that Nagaland may be suffering from 
peak demand shortfall to the tune of 20.8%.

The Department of Power has prepared a statement indicating the demand supply position of 
power in the state from the year 1998-1999 to 2001-2002 and also 2002-2007 and 2007-2012. 
The position is as given in Table 1.6 below.

Table 1.6 Demand Supply of Power in Nagaland

Year
Demand (MW) Supply (MW) Gap (MW)

Summer Winter Summer Winter Summer Winter

1998-1999
1999-2000
2000-2001
2001-2002
2002-2007
2007-2012

42
46
50
85
128
196

42
46
50
85
128
196

1.20
3.24
33.94
33.84
33.84
33.84

0.97
1.52
29.60
11.72
11.72
11.72

40.80
42.76
16.06
51.16
94.16
162.16

41.03
44.48
20.40
73.28
116.28
184.28

Source: Department of Power

The above projections also indicate the available generation from hydroelectric sources suffers 
from seasonal variation i.e., availability in summer is much more than in winter indicating rain-
fed nature of hydro sources. So far, Nagaland is receiving power from hydel sources only and 
these sources are subject to seasonal variations. To augment the power supply in the State, 
installation of 24 MW oil fired Thermal Power Station in Dimapur is presently in progress.

Power has been communitized by the government for better and effective management. The 
first experience of communitization of power has been positive. In the first phase 150 villages 
were covered. For each participating village, a Village Power Committee (VPC) was formed. 
This new partnership has seen the provision of a single meter for each village; the VPC in turn 
established innovative procedures in providing electrification coverage, improved revenues 
for the department, employment generation, reduced pilferage and increased consumption 
of electricity. As per the rebate policy 20% of the collections made is to be given back to the 
VPC. Based on the positive experience in the first phase in rural areas, extension of this is also 
planned for urban areas.
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1.6.3 Telecommunication
Telecommunication services in the State have made significant progress in the last decade, 
though it is still very inadequate. At present there are 326 post offices spread throughout the 
State. The number of telephone connections in Nagaland is 38,597, with Kohima, Dimapur and 
Mokokchung district accounting for 85% of the total facilities available in the State. At the village 
level there may be only one or two telephones for the entire village. Mobile phone services 
have also been recently launched in the State.

1.6.4  IT Services
Development of Information Technology in the State is still in the nascent stages. Though 
awareness regarding IT is growing and internet usage is increasing, at present it is largely confined 
to Kohima and Dimapur, while the other districts are still to catch up with this technology. It is 
estimated that there may be about 250-300 internet cafes/ kiosks spread through out the State. 
The National Informatics Center (NIC) has set up centers in all the district head quarters of the 
State. The Government of India in collaboration with the State Government has also set up 
CICs (Community Information Centers) in all the 52 blocks of the State, thus providing internet 
connectivity through V-Sat at the block level.

1.7 TOURISM
Nagaland’s tourism resources are immense. Its history, culture and the mysticism associated 
with the customs and ways of its hill tribes has been the source of great curiosity to not only 
Indians but also to people all over the world. The state’s abundant natural resources, unique 
ecosystem, cultural diversity and comparatively unexplored destinations offer opportunities 
for a whole range of tourism activities; which to date has not been fully tapped. Plate 3 shows 
a view of the Dzukou valley, a unique ecosystem while plate 4 shows Shilloi Lake, a renowned 
tourist destination.

   
Plate 3: A view of Dzukou valley in Kohima District.        Plate 4: Shilloi lake in Phek District.
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The focus on tourism in Nagaland is recent. It was only in 1981 the department of tourism was 
created. The tourism industry has not witnessed much development and at present the number 
of tourists coming to Nagaland is negligible. The available figures show that prior to 1998-
99, the number of domestic tourists has ranged from 13000 – 15000 per year, while foreign 
tourists has not crossed the figure of 200-300. The general perception regarding security and 
law and order conditions, travel restrictions, poor communication linkages, limited tourism 
infrastructure etc., has greatly limited the entry of tourists to the state. 

The improving law and order condition and the growing tourist interest about Nagaland is a 
positive factor for improving the income and livelihood of the local populace. To explore and 
generate employment opportunities, the government has declared tourism as an industry 
under the State Industrial Policy and has formulated and adopted the Nagaland Tourism Policy 
in 2001. The main objectives of the policy are: 

 To provide planned development of tourism.

 Identification and development of tourist potential areas and strengthening of the 
existing and viable infrastructure.

 To prepare and implement a master plan for integrated development and marketing of 
identified routes.

 To create and provide needed infrastructural facilities.

 To improve, diversify and expand the marketing of tourism products.

 To promote private entrepreneurships.

 Creation of tourism infrastructure to preserve the art and culture of the state.

 Promote conservation and enhancement of natural resources to boost the natural 
beauty of the state through regulated development.

 Promotion of rural ethnic, cultural, eco and adventure tourism.

 To create awareness about potential of tourism and create tourist-friendly culture.

 To reorganize the department of tourism for effective functioning.

 Development of human resources in tourism.

To meet the objectives the following strategies has also been adopted by the government for 
development of the tourism industry.

 Developing areas on a selective basis for integrated growth. 

 Improvement of tourism infrastructure and services.

 Incentive package.

 Marketing and overseas publicity.

 Enhancement of budget allocation.

 Restructuring and strengthening of the department of tourism.
   Human resource development.
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2.1 INTRODUCTION
The term ‘natural resources’ can be defined as factors and materials available in nature, which 
owe their origin and existence to the natural phenomena or that occur automatically in nature. 
These resources are used in production and consumption. This chapter deals with the forest 
resources, mineral resources and water resources of the State.

Unlike the rest of the country, management of natural resources in the State is largely vested 
with the private individuals and the local communities. The basic reason for this is the fact that 
large tracts of forests, water and mineral resources to date are under private and community 
management. Natural resource management practices have been age-old practices being 
refined over years and handed down from one generation to another. Since ownership of 
land, water and resources therein were considered a common property; people had framed 
their own social norms, rules and regulations for the utilization of the resources based on the 
resource requirement and availability.

2.2 FOREST RESOURCES
Though Nagaland is a small state, it has been endowed with a wide variety of forest types on 
account of its unique geographic locations and wide range of physiographic terrain obtained in 
the state. The different types of forests found in Nagaland are given below.

    

Plate 5: A sub-tropical broad leaved forest.           Plate 6: A degraded forest.

Northern Tropical Wet Evergreen Forests
These forests once covered the Namsa-Tizit area but now only a small vestige is found in the 
Zankam area. It is found only in Mon district. The dominant species in this type of forest are 
Hollong (Diptercarpus macrocarpus), Makai (Shorea assamica), Nahor (Mesua ferea) etc.

Northern Tropical Semi Evergreen Forests
These types of forests are found in the foothills of Assam-Nagaland border in Mokokchung, 
Wokha and Kohima districts. The species that make up these forests are similar to those of 
the Northern Tropical Wet Evergreen Forests. The only difference is that in the former case 
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the evergreen species dominate though there are decidous species like Bhelu, Paroli, Jutuli 
etc., whereas in the present case, the number of evergreen species decreases and deciduous 
species are dominant.

Northern Sub-Tropical Broad Leaved Wet Hill Forests
These types of forests are found in the hill areas below 1800 m and above 500 m in all the 
districts of Nagaland. The wet evergreen species are conspicuously by their absence and the 
dominant species are mostly semi-deciduous. Some of the important timber species in this 
type are Koroi, Pomas, Sopas, Gamari, Gogra, Hollok, Sam, Am, Badam, Betula etc.

Northern Sub-Tropical Pine Forests
These types of forests are found in hills with elevation of 1000 meters to 1500 meters in parts of 
Phek and Tuensang districts of nagaland. Pine is the dominant species and is found mixed with 
Quercus, Schima, Prunus, Betula and Rhododendron.

Northern Montane Wet-temperate Forests
These types of forests are found on the higher reaches of the tallest mountains (above 2500 
meters) like Saramati and Dzukou area. The species that dominate are rhododendron, patches 
of junipers coxie and birch.

2.2.1 STATE
The forest cover in the State has more or less remained the same over the past. Out of the total 
geographical area of 16,57,583 hectares, forest occupy an area of approximately 8,62,930 ha. 
The forest cover as estimated from the years 1992 to 2000 is as shown in Figure 2.1, whereas 
Table 2.1 gives the status of forest cover in the state as on 31.01.2003. 

Figure 2.1 Forest Cover in Nagaland
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Table 2.1 Status of Nagaland Forests as on 31.10.2003

Legal Status Forests Area (Ha) % of Total Forest Area

Reserved Forests
Purchased Forests
Protected Forests
Wildlife Sanctuary
Village Forests:

i) Virgin Forests
ii) Degraded Forests

8583
19162
50756
22237

477827
284280

1.0
2.2
5.9
2.6

55.4
32.9

Total 862845 100

Ownership
a) State Government
b) Private/ Community

100823
762107

11.7
88.3

Source: Department of Forests, Environment & Ecology and Wildlife

Table 2.2 District-wise forest cover (1999 Assessment) (sq.km)

District Geographical Area Dense forest Open forest Total

Kohima
Mokokchung
Mon
Phek
Tuensang
Wokha
Zunheboto

4,041
1,615
1,786
2,026
4,228
1,626
1,255

1,775
   197
   651
   542
1,247
   390
   335

1,797
1,140
   857
1,154
2,110
1,189
   780

3,572
1,337
1,508
1,696
3,357
1,579
1,115

Total 16,579 5,137 9,027 14,164
Source: State of Forest Report -1999, Forest Survey of India (MoEF, Dehra Dun)

The forest cover, based on the interpretation of satellite data of December 1998, is 14,164 sq.km, 
which is 85.43% of the geographical area of the State. The extent of dense and open forests has 
been assessed as 5,137 sq.km and 9,027 sq.km respectively. The district-wise extents of open 
and dense forests are given in Table 2.2.

2.2.2 ISSUES
The status of forests in Nagaland has degenerated into a situation in which in the absence of a 
Working Plan for the State, all the private forests vested with the villagers are being haphazardly, 
unscientifically exploited to meet the demand of the Mills at the foothills without taking into 
consideration the future supply (sustained crop yield).

In Reserved Forests too, where there is banned on felling, there is large scale illegal exploitation 
by thieves in the guise of every form and types which make it difficult to control these removals 



from the Reserved Forests.

Most of the Sanctuaries and Parks are also meeting the same fate due to illegal encroachments 
into these areas. Most of the forests baring the inaccessible areas are mostly deforested due to 
unplanned removals arising out of ignorance, arrogance and sheer greed.

There is however, a silver lining in the form of a revolution taking place in the jhum fields where 
the people are planting massive number of trees along with raising of their agricultural crops 
which will compensate the removals from the forests areas. However, they should be brought 
under scientific system of management based on the concept of sustained yield. 

2.2.3 RESPONSE
Some major policy responses taken up by the Department of Forests, Environment & Ecology 
and Wildlife for the management, conservation and preservation of the forest in the State are 
discussed below.

The State Government has banned the felling of trees including transportation of logs, veeners/ 
plywood and timbers and closure of all mills as per the directive of the Supreme Court Order 
(No. 597/ 95/ PIL/ WRIT dated 17.12.96). Pursuant to the Supreme Court orders dated 04.03.97, 
the Ministry of Environment and Forests, Government of India has constituted a High Power 
Committee (HPC). As per the instructions of the committee, inventories of timber and timber 
products in all forms lying in various parts of the state was prepared and taken into stock. The 
State Government vide notification No. FOR/GEN-1/97 dated 06.06.97 has constituted a State 
Level Committee as well as District Level Committees to verify and check the inventory of 
stocks of timber. These inventories have since then been submitted to the HPC for obtaining 
the clearance. Till now, the HPC has given clearance for quite a number of mills in the state for 
operation and those mills cleared by the HPC have been given final clearance by the Principal 
Chief Conservator of Forest, Nagaland. In compliance with Supreme Court order dated 
15.01.98, the State Government has also constituted Committees for (i) pricing, (ii) preparation 
of Working Schemes and (iii) notification of industrial estates.

Working Schemes
Under para 24 of the Supreme Court Order dated 15.01.98, the Working Scheme has been 
implemented in the State with the approval of Ministry of Environment and Forests, Government 
of India. Private forest areas/ village forests are now being worked out on sustainable/ scientific 
basis through duly approved working schemes. Presently, there are 21 working schemes in 
operation for harvesting of the timber from private forest areas/ village forests on scientific 
and systematic management principles. The Ministry of Environment and Forests has duly 
approved these working schemes.

Management of Forests
The Reserved Forests, Protected Forests, Wildlife Sanctuaries and National Parks are under 
the control and management of Forest Department, while the Village Forests are under the 
control and management of the land owners. Now that Joint Forest Management (JFM) has 
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been adopted all the new plantations are being taken up based on JFM guidelines as adopted 
in the JFM resolution.

Joint Forest Management
The Government of Nagaland adopted Joint Forest Management in 1997 to solicit the active 
participation of villagers in the creation, management and protection of plantations in order 
to achieve ecological needs in consonance with sustainable productive forestry and to create 
a wood based economy for the people. According to the Government resolution, JFM shall 
be implemented in the private forests as well as in Government forests. In private forests the 
forest department shall be the funding agency and shall realize royalty at the time of harvest. 
In Government forests, the forest department shall be the funding agency for all forestry works 
and shall share 80% of the forest produce at the time of harvest remaining 20% shall be given 
to the participating communities. At present, 55 forest committees are managing an area of 650 
ha. of forest.

Protection of Forests
There has been illegal felling of trees and encroachment within the Reserve Forests by certain 
sections of people. The Department has made necessary efforts to discourage the illegal felling 
of trees and the encroachment with the maximum exertion of departmental staff and also from 
time to time the services of Civil Administration and Police were utilized for eviction.

Extensions activities of the Department have yielded positive results including the active 
support of NGOs.

Forest Utilization
In order to tap and mobilize the proper and economic use of all kinds of forest produce, 
the Department has a Forest Division called Forest Utilization Division with Headquarters 
at Dimapur. The Division deals with the economic aspect of all major forest produce and in 
addition, it handles the Railway Sleepers Supply and other timber supplies to the Director 
General of Supplies and Disposal, GOI, New Delhi, thereby earning substantial amount of 
revenue.

Forest Policy
National Forest Policy stipulates that at least one third of the geographical area should be under 
forests cover. It further says that in hills such as Nagaland, at least 60% of the area should be 
under forest cover to prevent soil erosion and degradation of land and to maintain the stability 
of the fragile ecosystem.

In consonance with these objectives the state policy has been designed to:

1. Convert jhumland areas into economically and ecologically sustainable woodlands

2. Regulate harvesting of forest resources on principles of sustainability.

3. Protect and conserve fauna and flora including endangered species.



4. Raise and develop commercially important species.

5. Protect, conserve and manage bio-diversity in and outside Reserve Forest Sanctuaries based 
on sound and scientific principles of in-situ conservation.

Since the area under Government control in the state is very limited and quite inadequate for a 
mountainous state like Nagaland, the Department has purchased some forestland from private 
owners to take up plantations.

The total land purchased by the Department is 19161.939 hectares. Table 2.3 below shows the 
district-wise area of land purchased by the Department up to 2002-2003.

Table 2.3 District-wise purchased forests

District Area (ha.)

Dimapur
Wokha
Phek
Peren
Kohima
Mon
Mokokchung
Tuensang

812.36
693.12
761.59
267.00
3923.01
7315.15
4536.97
852.739

Total 19161.939
Source: Department of Forests, Environment & Ecology and Wildlife

Forest Legislation
The various legislations that are enforced in the State to safe guard the forest resources are:

1. The Nagaland Forest Act, 1968.

2. The Nagaland Jhumland Act 1970 (Nagaland Act No. 3 of 1974) is in the force and 
amendments to the act have been submitted to the Government, from time to time, for 
updating the act.

3. The State Government has extended the application of ‘Forest Conservation Act, 1980’ 
(No 69 of 1980) partially to the state of Nagaland, vide Government notification No.FOR-
58/82 dated 3.7.1986. The Act can be enforced only in the Reserved Forest, Wildlife 
Sanctuaries and National Park areas.

4. Joint Forest Management (JFM). The Department aims at afforesting the Jhum areas/
other degraded forest areas with the objectives of converting such areas into productive 
forests with the active participation of the land owners on usufruct sharing basis as laid 
down in the JFM Notification. For the success of this program the Department shall 
bear the financial burden of creating the plantation and technical management and 
the land owner (participating community) shall be responsible for the protection of the 
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plantation so created, through Community Forest Committee (CFC).

5. In compliance with the direction of the Hon’ble Supreme Court order dated 12/5/2001, 
the Government of Nagaland has framed and approved the “Nagaland Tree Felling 
Regulation 2002” vide No. FOR/GEN-7/200-II. Dated Kohima the 11th July 2002. 

2.3 MINERAL RESOURCES
Geologically Nagaland is a part of Indo-Burma range and is a product of collisional events 
between Indian and Eurasian (Burmese) lithospheric plates in late Mesocoic- early Tertiary 
period (approx. 130 million years ago). It manifests all its evolutionary dimensions viz., 
lithologies, magmatism, metamorphism, geochemistry and mineralization, with a classic 
sequence of subduction zone ophiolites of Tethyan domain.

The state has a rather simple geological layout with four NE-SW disposed main tectono-
stratigraphic units which from east to west are (i) low grade metasediments with ophiolitic 
thrust sheets/ enclaves and containing the largest deposits of high grade limestones/ marble, 
exposed along indo-Myanmar international border, covering approximately 500 sq. km. (80 km 
x 1 to 10 km); (ii) Ophiolites – a dismembered litho-sequence ranging from meta-ultramafities 
to ultrafelsic with oceanic-pelagic sediments, abode of most of the metallic - non-metallic 
deposits/ prospects of the state, covering approximately 1000 sq.km. (90 km x 2 to 15 km); 
(iii) Disang allochthonous flysch belt, a monotonous, almost barren, sedimentary sequence of 
shale-slate-phyllites with outliers of molassic sediments, covering most of the middle part of 
the state of approximately 12,000 sq.km. (20 km x 10 to 70 km); and (iv) the ‘Belt of Schuppen’, 
an intricately faulted, fresh to brackish water molassic sequence, covering overriding each 
other, containing fossil fuels (oil and coal) and covering approximately 3000 sq.km (250 km x 10 
to 25 km) along the western foothills of the state bordering Assam. The intermountain valleys 
as well as the Dimapur valley contain enormous groundwater potentialities which have been 
partially harnessed for drinking and other purposes.

Polyphase sedimentation, magmatism, deformation, metamorphism and mineralization 
coupled with tectonized and complex geological milieu with mountainous terrain have made 
the exploration task challenging. Nevertheless, from the available geolocial data generated so 
far, the ophiolites and its metasediments as well as the ‘Belt of Schuppen’ are the most potential 
areas for further mineral search, exploration and their subsequent development, where a 
number of economic deposits have already proved and ready for venturing.

2.3.1 STATUS OF MINERAL RESOURCES
Mineral exploration carried out by the Directorate of Geology and Mining and other Central 
agencies such as Geological Survey of India (GSI), Oil & Natural Gas Corporation Limited 
(ONGC) and Atomic Mineral Division (AMD) have established the following mineral resources 
which in order of economic importance comprises of (i) petroleum and natural gas (ii) nickel-
cobalt-chromium bearing magnetite (iii) high grade limestone/ marble (iv) coal (v) dimensional/ 
decorative stones. Their reserves and grade are shown in Table 2.4 below:



      
Plate 7: Limestone deposit in                Plate 8 : 50 TPD Mini Cement Plant, Wazeho.
Salomi Village, Kiphire.              

Table 2.4 Status of mineral resources in Nagaland

Economic mineral deposit 
(and host formations)

Inferred reserves
(million tones)

Proved 
reserves
(million 
tones)

Grade

1

Petroleum & Natural Gas
(within ‘belt of Schuppen’ 
& self facies) in foothill 
regions.

      
600.00

prognosticated

26.77
in Changpang 
Oil Field only. 

(Natural 
Gas not 

estimated)

About one million 
tones produced used 
in Refinery

2

Magnetite with nickel, 
cobalt & chromium
(within ophiolites) in Phek 
and Tuensang districts.

Not yet 
explored fully

5.00
(only at 

Pokphur)

Ni – 0.13 to 1.63%,
Co – 0.09%, 
Cr2O3 – 4%, 
Fe2O3 – 42%, 
FeO – 24%

3

Limestone & marble
(within ophiolites and 
metasediments) in Phek 
and Tuensang districts.

More than 
1000.00

More than 
100.00

CaO – 50 to 56%,
R2O3, MgO, insoluble 
etc. very low

4

Coal (within belt of 
Schuppen) in foothills of 
Wokha, Mokokchung and 
Tuensang districts.

More than 50.00
10.00

(in different 
areas)

Low ash, low moisture, 
high volatile, high 
calorific value and high 
Sulphur (4%)
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5

Dimensional & Decorative 
Stones
(Marble, Spilite, Basalt, 
Chert, Dunite, Gabbro, 
Serpentinite, Pyroxenite, 
Quartzite, Slate, Sandstone 
etc.) in Phek, Tuensang 
and other districts also.

Not yet explored 
fully

Substantial 
reserves

Take good polish, 
Serpentinite and Dunite 
could find use as 
refractory materials

6

Other associated metals like 
zinc, molybdenum & other 
possible precious metals 
such as gold and platinum 
groups (within ophiolites and 
metasediments) in Phek and 
Tuensang districts.

Cu – 0.1 to 1.3%
Mo – 15 to 210 ppm
Au – 0.5 ppm
Pt – 20 ppb

Source: Directorate of Geology & Mining

2.3.2 STATUS OF MINERAL DEVELOPMENT AND 
INFRASTRUCTURE
Although a number of mineral reserves have been proved in the State, their development has 
been delayed due to various constraints, mainly remoteness, lack of infrastructure and inflow 
of investments, besides lack of industrial culture and congenial working environment.

So far, the mining activities have been confined to limestone for a 50 TPD (tonne per day) Mini 
Cement Plant already under production at Wazeho in Phek district under Nagaland State Mineral 
Development Corporation Limited (NSMDC). The present installed capacity of 50 TPD is being 
upgraded to 150 TPD, the upgradation work of which is in progress. The other project under 
the NSMDC is a 1000 bricks per day semi-mechanized brick plant based on low grade clay in 
Chumukedima area (Dimapur). Recently, a Dimensional Stone Project based on good quality 
marble, sandstone and spilite, sponsored by North Eastern Council (NEC) has been established 
at Wazeho and Dimapur under NSMDC. The NSMDC is entrusted with the responsibilities of 
mineral development including its promotion in the state.

The Oil & Natural Gas Corporation Ltd. had been carrying out oil exploration in the foothills 
and commercial production from Changpang oil field in Wokha district and had extracted 
approximately one million tonnes of crude oil till April 1994, after which the operation had been 
suspended. The State Government is already in the process of evolving a special arrangement for 
development of oil and gas resources of the state, in the back drop of the Special Constitutional 
safeguard provided under Article 371-A, in consultation with Government of India.



There has also been small coal production under unorganized sector in unscientific way by the 
local populace in the foothills of the State. 

Based on the mineral potentiality of the ophiolites and metasediments in certain parts of 
Phek and Tuensang districts, bordering Myanmar, the North Eastern Council (Govt. of India) 
have sponsored construction of ‘Mineral Road’ of approximately 200 km length in the mineral 
bearing areas. The said road by and large has opened the deposits and has hastened the pace 
of mineral exploration.

2.3.3 PROSPECTS AND PERSPECTIVE 
The state with its mineral resources established so far, offers possibilities for both domestic 
and foreign investments for the mineral development. Such investment opportunities can be 
broadly categorized into the following seven potential areas of exploration and exploitations on 
a continuum basis from concept to construction and commissioning of project in eco-friendly 
manner.

 Multi-disciplinary exploration for base metals – copper-molybdenum and precious 
metals – platinum group of metals, gold, silver etc. in the ophiolites and meta-
sedimentaries and their subsequent exploitation in case economic deposits are 
located.

 Intensive exploration for oil and natural gas followed by their commercial production in 
the foothill regions of Nagaland.

 Research and development for evolving a metallurgical know-how for commercial 
utilization of nickel-cobalt-chromium bearing magnetite deposit followed by setting up 
of ferro-nickel alloy plant.

 Setting of medium capacity industries based on high grade limestone/ marble requiring 
comparatively low capital investment.

 Large integrated limestone based industry comprising of a 1200 TPD Cement Plant and 
other lime based chemical industries with export potentialities to Myanmar.

 Oil refinery and other down stream petro-chemical industries based on oil and gas 
reserves within the state.

 Natural gas based power generation.

2.4 WATER RESOURCES
The hills of Nagaland exhibit a remarkable topographic diversity and are dissected by a number 
of seasonal and perennial rivers with more or less ‘V’ shaped valleys in between. There are 4 
major river systems in the state, namely Doyang, Dhansiri, Dikhu and Tizu. Of these, the first 
flows towards the west through the Assam plains to join the mighty Brahmaputra; while Tizu 
river system flows towards the east and southeast and pours into the Irrawadi in Myanmar
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Plate 9: Water, a precious resource.                        Plate 10: Rivers, a source of livelihood.

The Dhansiri River in the southwest corner of Nagaland flows a northwesterly course and 
then turns at right angle to the northeast and forms the northern boundary of the State. The 
Doyang River rises near Mao Thana and flows along a northeasterly course for about 70 km 
and abruptly turns to the northwest and pierces the main chain of hills. The largest tributary 
to this river is Rengmapani. The important river in the northern frontier of the state is Dikhu. 
All these rivers receive a number of tributaries, which are all very short and run only for a few 
kilometers. The drainage map of Nagaland is depicted in Map 2.1.

Map 2.1: Drainage map of Nagaland



    
 Plate 11: A section of the Doyang hydro project.                      Plate 12: A view of the Doyang catchment area.

The state with its rich water resources, there is abundant scope for harnessing the hydro power 
energy. It is estimated that the state has got hydro power potential of about 1000 MW. At 
present, there are two major hydel projects i.e., the 75 MW Doyang Hydro Project operated 
by the NEEPCO and the 25 MW Likhimro Hudro Project operated by the Government. Apart 
from these two, there are a few small hydro projects in operation. In a bid to develop and 
harness its water resources, the Government plans to develop the 120 MW Dikhu Multipurpose 
Power Project. Various other projects having power potential of about 348.50 MW are under 
investigation. Five other projects with power potential of about 15.60 MW are yet to be taken 
up for investigation.

2.4.1 STATE 
The predominant source of water in the State is surface water, in Rivers, streams, ponds and 
natural springs and subsurface water occurring as ground water.

The number of villages having protected water supply sources in 1963 was only 59. Now there 
are 1,010 (Fully covered-717, Partially covered-293) number of villages provided with the 
drinking water supply with the percentage of 82.25%. 
      
The per capita requirement of water in the urban areas has increased with increasing population. 
The existing infrastructures for supplying water in the urban areas in the State are unable to cater 
to the increasing population. In the absence of alternative source to augment water supply, 
much of the populations in the urban areas are reeling under water scarcity. The people meet 
their water needs by buying it from water suppliers who get the water in tankers from the rivers 
and springs 15 to 20 kilometers away.

Kohima, the State capital requires a daily average of 10 million litres of water. There is shortfall 
of about eight million litres. All attempts by the government to augment its existing drinking 
water supply system has failed so far because the neighboring villages are unwilling to allow 
streams or rivers in their areas to be tapped for this. The situation is no different in other district 
headquarters in the State.
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Usage of groundwater in the State is limited. However, exploration by Central Ground Water 
Board (CGWB) has revealed that the intermountain valleys as well as the Dimapur valley contain 
enormous groundwater potentialities. Groundwater has been partially harnessed for drinking 
and other purposes by construction of medium to deep tube wells in Dimapur to meet the 
requirements. There is no data regarding extraction or extent of groundwater usage. However, 
it is estimated that groundwater meets about 50% of water requirement in Dimapur. In order 
to augment water supply, people in the hilly areas, particularly Kohima have also begun to tap 
the groundwater resources and are being met with limited success.

2.4.2 ISSUES
The water resources in the State are facing silent death. The natural hydrological cycle has 
been altered due to destruction of the catchment areas and headwaters. This has resulted in 
reducing the absorbing capacity and the crucial link feeding the sources of the rivers, streams 
and underground aquifers is being lost. Apart from this, pollution from untreated sewage, 
industrial effluent, agricultural run-off etc. are also contaminating the water sources.

Nagaland being a special tribal state, authority over land and its resources is largely vested with 
the communities and the government totally depends on their permission. As such attempts at 
convincing the communities to share the water resources have been met with limited success. 
Local conflicts and quarrels over water is a rising phenomenon across the State. The water crisis 
impact on the social relations of people is a subject matter which needs deeper study.

2.4.3 RESPONSES
The Department of Soil and Water Conservation has embarked on a mission for sustainable 
production from 10th Plan without ignoring the aspects of conservation and environment. Special 
effort for conservation of water resources is envisaged through the following programmes.

 River Management & Water Resources Development
 Integrated Watershed Management Project (IWMP)
 Pasture Land Development
 The Watershed Development Project in Shifting Cultivation Area (WDPSCA)

Other Departments like Agriculture and Wastelands Development are also implementing water 
conservation programmes like the National Watershed Development Project for Rainfed Areas 
(NWDPRA) and Integrated Wastelands Development Projects (IWDPs) on watershed basis.

For ensuring potable drinking water to the people, the Public Health Engineering Department 
is making an attempt to cover all the rural areas with potable water supply facility with the 
minimum 40 litres per capita per day. Efforts are also being made to augment the water supply 
distribution, especially in the urban towns, where the requirement of water has increased with 
increasing population with supply of 100 litres per capita per day by 2007. There are about 316 
ongoing water supply programmes in the state. 
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3.1 INTRODUCTION

The term ‘biological diversity’ means the variability among living organisms from all sources 
including, inter alia, terrestrial, marine and other aquatic ecosystems, and the ecological 
complexes of which they are a part; it includes diversity within species, between species, and 
of ecosystems (Article II, CBD, 1992). Literal meaning of biodiversity is sum total of all life forms 
on the earth. 

Nagaland, though a small state in terms of area, has a rich and varied heritage of biodiversity 
owing to its varying physiographic and geo-climatic conditions favourable for luxuriant growth 
of vegetation. It varies from tropical rain forest to alpine vegetation and from evergreen forest to 
sub-tropical climatic region. Nagaland is located in one of the 25 hotspots of the world in terms 
of biodiversity. A few areas of the state are still pristine and harbour a wide variety of endemic 
species of plants, animals and micro-organisms. However, in recent times, the biodiversity of 
the state is facing serious threats due to increasing population, pressure on agriculture to bring 
more areas under cultivation and other developmental activities.

The state is one of the few areas in the whole of the tropical region of the Northeast to have 
nearly 200-250 different kinds of plant species in a hectare of land in the forest. There are about 
300 species of orchids quite a few of them rare, there are about 7 species of Rhododendrons, 
and the world’s tallest rhododendron (19.8 m) is in Nagaland. There are many kinds of medicinal 
plants and even not yet identified ones. Juniperus coxii is one of the rare conifers that bear fruit 
rather than the normal cone and is found only in the Dzukou valley (Plate 13) and Saramati 
areas. Rarest Lilly (Anemone species) (Plate 14) in the world is found in Dzukou and rare high 
elevation cane is also found. 

    
. 

Plate 13: A view of Dzukou valley.                                   Plate 14: White lily of Dzukou valley.        
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3.2 PRESSURE

Both flora and fauna are threatened by the loss of habitat resulting from increasing human 
population and unwise bio-resource utilization. Some of the pressures for depletion of 
biodiversity are the result of various kinds of human development interventions and activities, 
especially in areas of agriculture, forestry, fisheries, urbanization, industries, transport and 
energy.

3.2.1 Agriculture
Intensification of agricultural practices to meet the increasing population have resulted in 
changes in land use, removal of natural cover, overuse of land, soil erosion causing nutrient 
depletion and change in cropping patterns, therefore effecting decrease in population, 
disappearance of species, population fragmentation, destruction of habitats, change in weed 
flora and pest fauna and loss of landscape diversity. 

3.2.2 Shifting cultivation
Jhum cultivation, a traditional slash and burn practice is another important factor affecting 
biodiversity. Large tracts of forests are cleared for agriculture by burning the natural vegetation 
which in turn leads to loss of habitat of both flora and fauna. Another aspect of jhum cultivation 
is accidental wild fires, which engulfs large areas burning down plants and animals thus causing 
a serious loss of biodiversity. Conservative estimates indicate that each year large number of 
flora and fauna are destroyed due to this practice.

3.2.3 Forest
The main cause of degradation of forest cover in Nagaland is due to deforestation for agriculture 
practices including jhum and timber trade. Though the State Government has banned the felling 
of trees including transportation of logs, veeners/ plywood and timbers and closure of all mills 
as per the directive of the Supreme Court, large tracts of forest continue to be deforested every 
year for the timber trade. Other factors include expansion for human settlements, firewood and 
developmental projects such as highways, setting up of industries, etc. 

The introduction of exotic species is another factor effecting loss of native species. Large scale 
plantations of teak and monoculture of other commercial trees is also changing the vegetation 
structure in several parts of the state.

3.2.4 Fishery
Due to emphasis in food security a number of exotic species have been introduced. The impact 
of such introduction has never been assessed but it may be assumed that some number of 
local indigenous varieties have become rare or have disappeared due to the introduction of 
exotics.
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3.2.5 Urbanization
Urbanization, a product of population pressure has lead to changes in land use, loss of forest 
cover, loss of habitat and local disappearance of species. The continuous expansion of towns in 
the state is not only changing the landscape but is also encroaching upon the habitats. Habitat 
loss has resulted in man-animal conflict in many parts of the state.  

3.2.6 Industry
Industrial development invariably leads to air, water, soil and noise pollution and over-
exploitation of resources involving high impact infrastructure and waste generation. Nagaland 
is one of the least industrialized states. However, the adverse impacts of industrialization 
can already be seen in Tuli and Dimapur. A large number of saw mills and other wood based 
industries are locally affecting the biodiversity.

3.2.7 Transportation
One of the significant achievements of Nagaland has been the consistent expansion of roads. 
This improved connectivity not only facilitates better communication within the state but also 
enables human mobility and accelerated development. However, with this large and pristine 
areas of virgin forests have been destroyed thereby disturbing the ecology and affecting 
biodiversity.

3.2.8 Hydel projects
These require high impact infrastructure thus affecting change in natural systems. Submergence 
of large areas and displacement of population, habitat loss and genetic alterations are the other 
impacts of hydel projects. The Doyang and Likhimro hydel power projects are likely to cause 
adverse impacts on the biodiversity.

3.2.9 Over-exploitation of medicinal plants
In Nagaland, a large proportion of the population depends on traditional medicines derived 
from plants and animals. Often, extraction of these herbs is not done in a sustainable manner 
thus affecting the biodiversity. 

3.2.10 Hunting and poaching
 Hunting of wild animals is one of the major factors for the decline in faunal biodiversity of the 
state. Although officially banned, a large number of wild animals are still been killed for meat in 
Nagaland (Plate 15 and 16). Apart from this animals are also killed for their medicinal properties 
and illegal trade. It is also apprehended that due to the disturbed geo-political condition in the 
state, illegal hunting pressure has increased in many remote and isolated dense forest area. 

  



    

Plate 15: A tragopan hunted for meat.                                          Plate 16: A hog-badger captured for meat.

3.3 STATE
Though Nagaland has a very rich biodiversity, hardly any documentation has been done so far. 
Therefore, based on available literature an attempt is made to present the status of biodiversity 
in the state. 

3.3.1 Flora
The state supports approximately 2,431 species belonging to 963 genera and 186 families 
under angiosperms. Gymnosperms also register their presence with 9 species, under 6 genera 
from 5 families.

Nagaland is primarily an agricultural state with rice as the predominant crop. About 360 
different varieties of rice are cultivated, out of which 50 varieties have been found to be 
economically viable. The state has also a rich diversity in the germplasm. Preliminary surveys 
undertaken by the National Bureau of Plant Genetic Resources (NBPGR), Shillong, has revealed 
a remarkable diversity in different cultivated crops and other important economic plants. A 
total of 1014 germplasm had been collected in the three exploration trips undertaken during 
the winter season of the year 1986, 1988 and 1992 (Hore and Sharma, 1993). Table 3.2 gives the 
germplasm diversity in different crops recorded from the state, while Table 3.2 gives the list of 
some rare and threatened plants of Nagaland.
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Table 1 Germplasm diversity in different crops

Groups Crops Total germplasm 
collected

Cereals

Pseudocereals

Millets

Oilseeds

Legumes

Tuber crops

Vegetable

Spices and 
condiments

Beverages and 
narcotic

Fruits

Others

Paddy, Maize

Sorghum, Amaranth, Chenopodium

Pennisetum, Eleusine, Setaria, Coix

Brassicae, Sesame, Perilla, Groundnut

Cowpea, Sembean, Soybean, Ricebean, French bean, 
Pigeon pea, pea, Winged bean

Colocasia, Dioscorea, Sweet potato

Cucurbits, Cucurbita, Cucumis, lagenaria, Citrullus, 
Momordics, Benincasa, Sechium, Luffa, Solanum 
spp., Tree tomato

Okra, Onion, Garlic, Chillies, Ginger, Tumeric, Wild 
cardamom, Black pepper, Coriander, Leafy species

Tea, Coffee, Tobacco

Orange, Jackfruit, Banana, Guava, Papaya

Cotton, Sugarcane and wild medicinal plants

372

15

88

74

193

46

124

68

06

15

13

Total germplasm collected 1014
Source: Hore and Sharma, 1993

    
Plate 17: Cymbidium eburneum (A vulnerable species).    Plate 18: A flowering Rhododendron tree.

    



Table 3.2 Some rare and threatened plants of Nagaland

Name of Species Family Status
Acranthers tomentosa Rubiaceae Vulnerable
Begonia watti Begoniaceae Endangered or possibly extinct
Chaerophyllum orientalis Apiaceae Indeterminate
Crotolaria meeboldii Fabaceae Indeterminate
Cyclea watti Menispermaceae Endangered or possibly extinct
Cymbidium eburneum Orchidaceae Vulnerable
C. tigrinum Orchidaceae Vulnerable
Gleditsia assamica Fabaceae Indeterminate
Kalanchoe roseus Crassulaceae Endangered
Michelia punduana Magnoliaceae Rare
Ophiorrhiza gracilis Rubiaceae Indeterminate
O. griffithii Rubiaceae Indeterminate
O. tingens Rubiaceae Vulnerable
O. watti Rubiaceae Endangered
Pimpinella evoluta Apiaceae Possibly extinct
P. flaccida Apiaceae Indeterminate
Pollia imschootiana Apiaceae Indeterminate
Senecio rhabdos Asteraceae Rare
Silene vegans Caryophyllaceae Indeterminate

Source: T.M. Hynniewta, Nagaland, BSI publication (1999)

    
Plate 19: Tragopan (Blythes tragopan).                    Plate 20: Peacock pheasant (Polyplectron    
                                          becaleoratum).
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3.3.2 Fauna
The faunal diversity in the state is also rich with rare birds and animals. There are about 32 
species of mammalian fauna, 65 species of avian fauna, 42 fish species belonging to 10 families 
and 24 genera, and 9 species of reptilian fauna. The tragopan, one of the rare birds of the world 
is available in Nagaland. Another pheasant called Humes bartailed pheasant is found only in the 
foothills of Mount Saramati. We have Peacock pheasant, which is quite rare, and we have also 
other rare birds, which are on the verge of extinction. The great Hornbill has already vanished 
from Nagaland, tiger has vanished and bear is going to vanish. Some of the threatened animals 
(higher vertebrates) of Nagaland are presented in Table 3.3.

Table 3.3 Some Threatened Animals (Higher vertebrates) of Nagaland

Zoological Name Common Name

Nycticebus coucang (Boddaert) Slow loris

Presbytis pileatus (Blyth) Capped langur

Hylobates hoolock (Harlan) Hoolock gibbon

Manis pentadactyla aurita (Hodgson) Chinese pangolin

Herlactus malayanus (Raffles) Malayan sun bear

Arctonix collaris (F. Cuvier) Hog bear

Arctictis binturong (Raffles) Binturong

Herpestes urva (Hodgson) Crabeating mongoose

Felis temincki (Vigors & Horsfield) Golden cat

Felis marmorata charitoni (Gray) Marbled cat

Neofelis nebulosa (Griffith) Clouded leopard

Panthera tigris (Linnaeus) Tiger

Panthera pardus (Linnaeus) Leopard or Panther

Bos gaurus (H. Smith) Gaur

Hystrix hodgsoni (Gray) Crestless Himalayan porcupine

Ciconia iconia boyciana (Swinhoe) Eastern white stork

Bambusicola fytchii hopkinsoni (Godwin-Austen) Assam bamboo patridge

Tragopan blythii (Jerdon) Blyth’s tragopan

Syrmaticus humiae humiae (Huma) Hume’s bartailed pheasant

Polyplectron bicalcaratum (Linnaeus) Peacock pheasant

Heliopais personata (G.R. Gray) Masked finfoot

Batrachostomus hodgsoni hodgsoni (G.R. Gray) Hodgson’s frogmouth

Ptilolaemus tickelli austeni (Jerdon) Assam Brownback hornbill

Aceros nepalensis (Hodgson) Rufousnecked hornbill

Rhyticeros undulates ticehursti (Deignan) Assam wreathed hornbill

Anthracoceros malabaricus malabaricus (Gmelin) Indian pied hornbill

Buceros bicornis homrai (Hodgson) Great pied hornbill

Python reticulates (Schnieder) Reticulated python
Source: Threatened animals of India, B.K. Tikader, Zoological Survey of India Publication (1983)



3.4 RESPONSE

There is no specific policy for conservation of biodiversity in Nagaland. However, the existing 
acts and rules are relevant to the preservation and conservation of biodiversity in the state.

1. The Nagaland Jhumland Act, 1970 (Act no.3 of 1974)
2. The Nagaland Forest Act, 1974
3. The Forest Conservation Act, 1980 (Act no.69 of 1980)
4. The Water (Prevention & Control of Pollution) Act, 1974
5. The Fisheries Act, 1980
6. The Nagaland Tree Felling Regulation, 2002
7. Joint Forest Management Notification

For management and preservation of wildlife in the state, the Department of Forest, Ecology, 
Environment & Wildlife has a full-fledged Wildlife Wing headed by Chief Wildlife Warden with 
its Headquarters at Dimapur which is entrusted with the following responsibilities;

1. Intangki National Park
2. Zoological Park, Kohima
3. Rangapahar Wildlife Sanctuary
4. Fakim Wildlife Sanctuary
5. Puliebadze Wildlife Sanctuary

The Department has also opened one more Wildlife Division at Kiphire district which is headed 
by a Wildlife Warden with the objective of protecting and managing biodiversity in wildlife 
sanctuaries and surrounding areas.

     

Plate 21: Mithun (Bos frontalis).                                     Plate 22: Great pied hornbill (Buceros bicornis).
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India being a signatory to the United Nations Convention on Biological Diversity (CBD), a 
national obligation to the CBD is to prepare action plans for the conservation and sustainable 
management of their respective biological resources. As part of this, the State Level Biodiversity 
Strategy and Action Plan of Nagaland has been completed in 2002 under the National 
Biodiversity Strategy and Action Plan (NBSAP) Project for its incorporation into the National 
Biodiversity and Action Plan of India. The NBSAP envisages the assessment and stock taking 
of biodiversity-related information at various levels, including distribution of endemic and 
endangered species and site-specific threats and pressures. A key feature of NBSAP includes an 
emphasis on gender/ sensitive decentralized planning and the use of interdisciplinary working 
groups to involve all sectors concerned with biodiversity conservation.
 

    
Plate 23: Slow loris              Plate 24: Clouded leopard (Neofelis nebulosa).  
 (Nycticebus coucang).            

3.5 STRATEGY
For the conservation of biodiversity, a multi-sectoral policy is necessary that encompasses 
the different levels of stakeholders, because conservation of biodiversity involves various 
stakeholders. To help explore new policy options on biodiversity, related policies should be 
analyzed and gaps should be identified.

 Incorporating biodiversity conservation regulations in state policies and laws, and   
enforced strictly.

 Multi-sectoral co-ordination of various stakeholders for conservation of biodiversity.

 Government agencies involved in biodiversity conservation should be strengthened, 
and new agencies should be created wherever necessary.

 Incorporating biodiversity concerns in planning and project implementation.

 Strengthening the community conservation practices like the village forest reserves.

 Establishment of State Biodiversity Research Institute and Biodiversity Parks.

 A digitized state database on biodiversity.

 Awareness about the need for conservation of biodiversity among all sections of society 
should be encouraged.
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4.1 INTRODUCTION
This chapter looks at the different perspective of human dimensions such as the status of 
health, HIV/ AIDS epidemic, education, and the gender issues in the State. It also takes stock of 
the different policy responses initiated to deal with the issues associated with these.

4.2 HEALTH
Health, a fundamental right of every citizen is linked to the environment. Deteriorating 
environmental conditions such as air and water quality affects the human health. Environmental 
costs are measured in terms of health cost incurred because of growing pollution of the 
environment, and costs of losses in production because of natural resources degradation.

4.2.1 STATE
The State has one of the highest decadal growth rate in the country (64.4%) between 1991 and 
2001 census with fertility rate of 3.77%. In spite of the high growth rate the health profile of the 
state has shown success particularly in expansion of health care infrastructure. Table 4.1 shows 
the status of health care infrastructure in the state.

Table 4.1 Health Institutions in Nagaland
Particular Kohima Dimapur Mokokchung Tuensang Zunheboto Wokha Phek Mon Total

District Hospital
Sub-Divisional 
Hospital
Community Health 
Center
Primary Health Center
Subsidiary Health 
Centre
Dispensaries
Sub-Center
S.T.D. Clinic
T.B. Hospital
Mental Hospital
District Tuberculosis 
Center
Post Morton Center

1
-
3
9

8

4

49
1
1
1

1
1

1
-
1
2

2

3

22
1
-
-

1
1

1
-
2
7

1

-

49
1
1
-

1
1

1
1
3
11

5

-

61
1
-
-

1
1

1
-
1
8

3

2

38
1
-
-

1
-

1
-
-
5

5

4

30
1
-
-

-
-

1
-
1
7

7

1

34
1
-
-

-
-

1
-
1
6

5

4

47
1
-
-

-
-

8
1

12
55

36

18

330
8
2
1

5
4

Source: Department of Health & Family Welfare

Apart from the above government health care facilities, the private sector is also playing an 
increasing role in health promotion in the urban centers, particularly Kohima, and Dimapur. 
Though the infrastructure has increased the quality of health care is a great concern because 
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of the lack/ indifference of trained health care providers, particularly in the rural and remote 
areas. 

Though statistics are not available regarding the health affects of deteriorating environment 
- water and air quality, the State is witnessing high incidence of diseases linked to lifestyle and 
changing environment like respiratory problems, cancer, heart problems, nervous disorders 
etc. The prevalence of infectious diseases like asthma, tuberculosis, malaria and jaundice are 
higher in comparison to All India average (Table 4.2). Asthma, a respiratory disease which is 
mainly caused due to air pollution from vehicles is more pronounced than tuberculosis and 
hepatitis. 

Table 4.2 Morbidity pattern  (No. per lakh)

DISEASE NAGALAND ALL INDIA

Asthma
Tuberculosis
Hepatitis
Malaria

5729
1654
5348
16166

2468
544
1361
3697

Source: National Family Health Survey

Providing of quality health services is also affected due to the inadequate number of health 
personnel and specialist in different medical discipline. The limited access has contributed 
to people seeking health care outside the state resulting in higher costs and hardship to the 
patients. 

Nagaland’s indigenous health care practices play an important role in health promotion even 
today. Traditional healers and doctors still occupy positions of respect in rural communities. 
Their holistic approach in treatment, knowledge of local herbs, accumulated experience and 
familiarity with local health conditions draw people to them for assessment and care particularly 
at the village level. 

4.2.2 RESPONSE
A major government initiative that has been initiated in the health sector is ‘Communitization’. 
Under this program, the community takes management responsibility of primary health care 
institutions. This process involves the active participation of communities in the health care 
process, maintenance of health infrastructure, engagement in micro level health policy and 
health programme implementation. Under the communitisation process 350 Sub-Centers, 
1 Community Health Center and 7 Primary Health Centers have been communitised up to 
November 2003. This initiative has resulted in drastic improvement in the quality of health care 
facilities available at the village level.

Different National and State Health programmes like the Pulse Polio Immunization, AIDS 
Control, Malaria, Leprosy, Trachoma & Blindness Control, Iodine Deficiency Control, School 
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Health Programme, Drug Control, Health Intelligence & Epidemiology, Prevention of Food 
Adulteration, BCG & TB are being implemented in the state.

Major initiatives undertaken in the health infrastructure are the construction of the Referral 
Hospital at Dimapur, up gradation of Naga Hospital Kohima and Dimapur Civil Hospital and 
Regional Diagnostic Centers at Mokokchung and Tuensang.

4.2.3 STRATEGY
 Comprehensive epidemiological study for linking possible health effects to 

environmental pollution.

 Controlling environmental health problems through regular epidemiological 
surveillance and monitoring by qualified health specialists/ environmental 
epidemiologists or engineers and scientists.

 A State Health Policy incorporating issues relating to environment and health needs to 
be evolved.

 Inter-sectoral studies on water and sanitation – health linkages should be undertaken 
to help joint decision -making processes to minimize water-borne diseases in rural 
areas.

 To encourage and facilitate collaboration to enable assessment and prevention of 
environment and occupational health risks in different geographical areas.

4.3 HIV/ AIDS
HIV stands for Human Immunodeficiency Virus. It is this virus that causes AIDS or Acquired 
Immunodeficiency Syndrome, a serious life-threatening disease. The virus is generally 
transmitted through sexual contact, through the placenta of HIV-infected women to their 
unborn children, or through contact with contaminated needles (injections) or blood. It has 
emerged as one of the serious public health problems confronting the state today. 

4.3.1 STATE
The HIV/ AIDS epidemic is one of the greatest challenges that the State is facing today. It is one 
of the six high prevalence states with prevalence rate of over 1.25 per cent. The first HIV case in 
Nagaland was detected in 1992 among intravenous drug users. Of the 28,000 people screened 
in the past decade 1,517 have tested positive and of the 349 cases of AIDS that have been 
reported, 235 were men and 114 women. Table 4.3 shows the spread of HIV/ AIDS across all 
the districts of Nagaland. 
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Table 4.3 District-wise distribution of HIV/ AIDS

Year Kohima Mokokchung Dimapur Tuensang Wokha Mon Total

1994 1 - - - - - 1

1995 3 3 - - - - 6

1996 - - - - - - -
1997 1 - - - - - 1
1998 10 - - 1 - - 11
1999 3 - - 5 - - 8
2000 31 1 8 15 - - 55
2001 24 25 41 41 - - 131
2002 15 21 29 35 2 5 107
2003 6 6 - - - - 12
Total 94 56 78 97 2 5 332

Source: Nagaland State AIDS Control Society

While Tuensang and Kohima districts have been affected the most, the other districts have 
also been affected. An important factor highlighted in the AIDS prevalence report of the 
Nagaland State AIDS Control Society is the route of transmission. Table 4.4 shows that while in 
absolute terms sexual transmission is the predominant route, intravenous drug abuse has also 
significantly contributed to the spread of the epidemic. 41 % of the cases have been transmitted 
through intravenous drug abuse in comparison to 4.2 % nationally.

In spite of high literacy rate and greater awareness of HIV/ AIDS, this problem has persisted. 
These differentials speak for the need of modifying the environment so that the environment 
becomes more conducive to control HIV/ AIDS. A major challenge that comes with this is the 
spread of AIDS from mother to the child. Between 1999 and 2000 the screening of mothers 
through antenatal period has shown a persistent prevalence of 1.25 percent. This also speaks 
about the need for more targeted education and intervention.

Table 4.4 HIV/ AIDS Transmission routes

Route of transmission National
(%)

Nagaland
(%)

Sexual 86.3 47
IDU 4.20 41
Blood transfusion 4.00 1
Others, not specified 7.5 1
Total AIDS cases reported (No) 39,742 270

Source: Nagaland State AIDS Control Society
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4.3.2 RESPONSE
To combat and address issues relating to HIV/ AIDS, the National AIDS Control Program was 
started in the State in 1992 with the opening of AIDS Cell with the main focus of creating 
awareness. In 1998, Nagaland State AIDS Control Society (NSACS) was formed with a Governing 
Body, a Project Director and members. At the District level, District AIDS Committees were 
formed with Deputy Commissioners as Chairman.

The Government of Nagaland has also formed a ‘Legislative Forum’ on HIV/ AIDS in 2003, 
which is the first legislature forum on HIV/ AIDS in the country. The objectives of the Forum is 
to ensure that HIV/ AIDS is on the political agenda, give political leadership to fight against HIV/ 
AIDS and develop a State HIV/ AIDS policy. It also aims to facilitate holistic, comprehensive and 
coordinated response of the State to the epidemic, identify and address gaps in the program, 
strengthening existing services and disseminating correct information on HIV/ AIDS and its 
related issues.

Various NGOs such as the Church, Naga Mothers Association, KRIPA Foundation, etc., are also 
involved in combating HIV/ AIDS. 

4.3.3 STRATEGY
 Discrimination and stigmas attached with HIV/ AIDS needs to be addressed.

 Evolve legal provisions for safeguarding the people affected with HIV/ AIDS.

 Strengthen the participation of community/ civil based organizations and institutions.

 Facilitation cell should be introduced in all health care facilities, particularly in the rural 
areas to impart awareness on STD and HIV/ AIDS.

 More targeted education and intervention is required to prevent infection from mother 
to child.

 Inter-State collaboration is required to fight the epidemic.
 Insufficient and inconsistent data gaps needs to be addressed.

4.4 EDUCATION
Education has a vital role to play in social and economic development. The State has made 
great advances in providing education to its citizens. The literacy rate of the State is higher than 
the national standard but the quality of education remains a concern.

4.4.1 STATE
Formal education and literacy came to Nagaland with advent of Christianity nearly a century 
ago. Since then, the literacy rate has steadily increased over time. The literacy rate increased 
from 42.57% in 1981 to 67.11% in 2001. Table 4.5 shows a comparative literacy rate in the 
different districts of the state.
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Table 4.5 District-wise literacy rate

District

Literacy Rate in %
(1981)

Literacy Rate in %
(1991)

Literacy Rate in %
(2001)

Total Male Female Total Male Female Total Male Female

Kohima 48.94 57.04 38.69 69.58 77.24 60.60 74.28 81.44 66.64
Phek 37.99 49.09 25.27 62.59 72.28 51.34 71.35 78.97 63.08
Wokha 45.60 55.49 34.82 73.92 81.06 65.99 81.28 85.69 76.46
Zunheboto 45.59 52.81 38.10 64.36 70.76 57.63 69.73 73.43 65.80
Mokokchung 61.78 65.95 57.18 77.85 80.52 74.88 84.27 86.14 76.46
Tuensang 30.49 36.89 23.32 48.39 53.98 41.98 51.30 55.97 46.12
Mon 19.89 26.45 12.33 36.02 41.90 29.10 42.25 46.70 37.12
Dimapur - - - 68.65 73.44 64.22 78.15 82.16 73.34
Nagaland 42.57 50.06 39.89 61.65 67.52 54.76 67.11 71.77 61.92

Source: Statistical Handbook of Nagaland

The state’s literacy rate as a whole has a range from 42.25% - 84.27%. Mokokchung and Wokha 
districts are the leading district with 84.27% and 81.28% respectively. Mon district with 42.25% 
has the lowest literacy rate and is the only district in the state below the national average 
(65.18%). The State’s literacy rate of male is 71.77% and women are 61.92%. Male literacy rate 
is higher than that of the women, but the women literacy rate is much higher compared to that 
of the national average.

The dropout rate in Nagaland has also decreased considerably. During 1981-82 the dropout 
rate was higher than the All India average of 72.1%; today it stands lower than the national 
average at 56.82%.

Since attaining statehood in 1963, the state has taken a number of steps to strengthen the 
educational base. Access to schools has improved considerably. Table 4.6 shows the progress 
of educational institution from 1998-1999 to 2000-2001. The rapid increase of institutions has 
not been backed with provision of adequate infrastructure and other physical facilities such 
as furniture, equipment, libraries, laboratories, etc. Most of the institutions are in dilapidated 
condition. Table 4.7 gives an indication of the present level of infrastructure facilities in 
elementary schools.

Though, the state has high literacy rate because there is easy access to schools, the level of 
education is extremely low and this is more pronounced in the rural areas. Majority of those 
deemed literates have had education only up to the primary or middle level, and many of the 
so-called literates find it difficult to read and write.
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Table 4.6 Number of Educational Institution

Type of Institution
1998-99 1999-2000 2000-01

Govt. Pvt. Total Govt. Pvt. Total Govt. Pvt. Total

1. School of General 
Education
(a) Primary Schools
(b) Middle Schools
(c) High Schools
(d) Higher Secondary 
Schools

1272
240
121
4

197
230
160
7

1469
470
281
11

1276
243
121
4

192
230
188
12

1468
473
309
16

1299
246
121
4

192
223
194
16

1491
469
315
20

2. University 1 - 1 1 - 1 1 - 1

3. College of General 
Education 8 26 34 8 27 35 8 27 35

4. College of Professional 
Education
(a) Nagaland College of 
Education
(b) Agriculture College
(c) Theology

1
1
-

-
-

10

1
1
10

1
1
-

-
-

10

1
1
10

1
1
-

-
-

13

1
1
13

5. School of Professional 
Education
(a) Polytechnics
(b) Industrial Training 
Institute

2
3

-
-

2
3

2
3

-
-

2
3

2
3

-
-

2
3

6. Law College - 3 3 - 3 3 - 3 3

Total 1653 633 2286 1660 662 2322 1686 668 2354

Source: Statistical Handbook of Nagaland
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Table 4.7 Infrastructure Facilities in Elementary Schools

Basic Requirements Adequate Inadequate

Classroom
Playground
Building
Drinking Water
Sanitation
Teaching aids
Furniture
First Aid Kits
Sports Materials

87.5
37.5
66.6
12.5
33.5
37.5
12.5
12.5
54.16

12.5
62.5
33.3
87.5
66.5
62.5
87.5
87.5
45.84

Source: Nagaland State Plan of Action for Children

4.4.2 Higher Education
The state has limited opportunities for higher education. The first college in Nagaland was 
established in 1959. The first centre for higher education was established in 1978 with the 
opening of the Nagaland Campus of the North Eastern Hill University. It was only in 1994, a 
full fledged Central University was established to serve Nagaland. The Nagaland University has 
3 campuses – Lumami, Kohima and Medziphema. Over 40 colleges are affiliated to it and the 
University offers both undergraduate and postgraduate courses. It also provides for research 
opportunities at its 3 campuses.

Technical education is still limited. Only two Government Polytechnics provide training of 
personnel for the entire state. In the absence of any medical or engineering colleges in the state, 
the government nominates and sends students on stipend annually to various institutions in 
the country as per allotment of seats made by the Union Government. In 2001, 24,000 students 
were pursuing higher education. Of this number nearly 10,000 were studying outside the state

4.4.3 RESPONSE
To ensure quality and universalization of elementary education, the government has initiated 
communitising the education sector under the Nagaland Communitisation of Public Institutions 
and Services Act, 2002 with the objective to create a sense of ownership of public institutions. 
Under this Elementary Schools are brought under the direct management of the community. 
The development and management of the school under the village jurisdiction are delegated to 
the community whose involvement and participation are expected to yield results of quality. 

Apart from the communitization initiatives, the Government has recently laid the foundation 
stone for establishing a Sainik School. Efforts are also on to provide a Science College in 
every district. The Government is also contemplating to establish a Medical College and an 
Engineering College to promote excellence and to render service to the people in the State. 
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4.4.4 STRATEGY
 Providing quality education should be the focus instead of high literacy growth rate.

Existing government schools, colleges and polytechnics need to be revitalized.

Infrastructures in schools and colleges needs to be improved.

Environment as a separate subject should be incorporated in the curriculum.

Other sectors like Information Technology, Biotechnology and Environmental Sciences 
should be encouraged.

4.5 GENDER ISSUES
The Naga society is traditionally a patrilineal society and inheritance is principally a male 
domain. There is no discrimination between sons and daughters, and though sons are 
generally preferred, girls are welcome. In the traditional governing system also, leadership is 
either hereditary or under the Village Council and only male members could be elected to 
the Council. Though, there exist some informal spaces for women to be consulted, women 
are generally excluded from formal decision making processes. The traditional practices on 
decision making and inheritance has greatly affected women and their livelihoods most of 
whom are engaged in agriculture. 

4.5.1 STATE
Status can be articulated differently by different society and differently by different women 
living in different parts of the world, depending on their background, level of education, 
consciousness, perceptions etc. With the change of time, development and modernization, the 
role and status of women also have changed. Out of necessity women begins to take up careers 
that were normally not known before. Some women have become economically independent 
and a few of them in decision making and executive or managerial positions. But the presence 
of few women in public positions in no way proves that overall status of the women in the 
society is satisfactory.

Traditionally, the burden of work falls mainly on women, who form majority of the labour force. 
In fact, the principal workforce in Naga society is women. The predominant occupation of Naga 
women is agriculture and about 90% are engaged in the agriculture sector. Apart from this, 
they manage resources, raise families, produce clothing, provide food, develop farm land and 
market surplus local produce. 

Women also start working at a much younger age than men and starts playing an active role in 
the household’s economic activities even before they are 15. In fact some village girls in the 10-
15 age groups put in a full day’s work in agriculture. Women not only work long hours at home, 
but their burden in the village’s agricultural economy also is inadequately shared by men. It is 
the women who breaks up the hard earth, makes it ready for the plough, sows the seed, weeds 
the crop and then reaps it. She also pounds the paddy and does all the housework and takes 
care of animals. She also cuts and carries huge loads of fuel and fodder from the forest which 
are in difficult terrain. Plate 25 shows a woman bringing firewood from the field. They are also 
engaged in other developmental works such as construction of roads (Plate 26).
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Plate 25: A woman                      Plate 26: Women engaged in road construction. 
carrying firewood.

  

The sheer drudgery and hardship of women’s daily lives is reflected sharply in their ill health 
and often early and untimely death. There is clear difference in the life span of men and women. 
The women are helped the most in carrying out their daily chores by children aged below 15. 
Plate 27 shows children helping the mother by carrying water. 

The hard life of women also affects the life of their new born. Rarely the new born gets any 
special attention. With the mother resuming work in the fields, the baby is left in the care of 
elder siblings, who take the infant along with them to school. Breast feeding is irregular and this 
affects the baby’s nutrition, also rendering it vulnerable to disease. Bottle feeding is rare.

    
Plate 27: Children carrying water.                       Plate 28: A women wrestling match.
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Their contribution to the society has been significant but they have generally remained poor 
and socially excluded due to the existing social and economic structure. However, with changing 
environment resulting from education, changing vocations, increased mobility, awareness and 
participation in the workforce newer challenges are emerging. Today, the state has successful 
achievements in the field of literacy, health, positive sex ratio and entrepreneur development. 
Even in sports, women have excelled at the National and International level.  The Naga women 
continue to progress, and are also participating in newer areas and in changing environments. 
This has meant some new challenges and the need for newer understandings. 

4.5.2 RESPONSE
At the village level, the Village Development Boards (VDBs) have special provisions for 
women’s representation. This directive was the first to ensure women’s participation in Village 
Development and local bodies. In most membership records of VDB wo.1men are present. The 
extent of participation however varies across districts.

The Naga Mother’s Association (NMA), the apex women’s organization in the state has been 
in the forefront fighting for the democratic rights of the Naga women. With the initiative of 
the NMA today there are tribal women Hohos and women organization in every village. Their 
efforts in uplifting of women’s status and their fight against discrimination are commendable.

Other major policy responses for the welfare of women are:

 Communitisation of Public Institutions and Services Act, 2002

 Establishment of a separate Department for Women

 Organizing Self Help Groups (SHGs) in almost all area constituencies of the State to 
achieve self-sufficiency. 

Besides these, the State ‘Policy for Empowerment of Women’ is in progress and in this regard, the 
Government is currently studying the modus operandi of the policy on women empowerment 
in other states so that the relevant aspects can be combined with what is suitable for the State 
and acceptable to Naga men and women. 

4.5.3 STRATEGY

For empowering the women and up lifting their status in the society, some strategies have been 
outlined below;

 Education to the rural girl child, which has important implication for population 
control.

 Educating the society so as to bring a change in the traditional role of a man and 
woman.

 Improve the health status of the girl child and women by providing access to health care 
and nutrition.

 Provide vocational training for self reliance.

 Eliminating all forms of discrimination against the girl child and women.
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5.1 INTRODUCTION

Land is the basic natural resources that provide habitat and sustenance for living organisms, 
as well as being a major focus of economic activities. The term land degradation refers to the 
decline in the productivity and the quality of land resulting from natural calamities as well as 
human action. The land degradation problems and associated loss of soil productivity is the 
subject of environmental concern since it undermines the productive capacity of an ecosystem 
and affects global climate. 

In Nagaland, the topsoil has been degraded due to natural processes as well as human 
activities. The functional capabilities of soil deteriorate from activities related to agriculture, 
forestry and industry. On the other hand, urban sprawling and infrastructure development 
cause loss of available land. Natural events such as landslides, flash floods cause land loss and 
also deteriorates functional capabilities of soil.

5.2 PRESSURE
Land degradation in Nagaland is man-made as well as natural phenomenon. Rapid population 
growth, improper land use, absence of land use policy, and the growing demands of increasing 
urbanization are exerting pressure on the environment and on the natural resources of the 
state. 

Loss of vegetation due to deforestation, unsustainable fuel wood extraction, shifting cultivation/ 
jhum, unplanned agricultural practices, encroachment into forest land for agriculture and 
settlements, forest fire, over grazing, non-adoption of adequate soil conservation measures 
and improper crop rotation are some important factors contributing to land degradation.

  
 Plate 29: A jungle cleared for jhum.         Plate 30: Terrace cultivation in Phek District.

Nagaland is basically a land of agriculture, with 70% of the population engaged in agriculture. 
The major land use pattern in the State is jhum (Plate 29). The Angami and Chakhesang tribes 
have on the other hand, developed a system of Wet Terraced Rice Cultivation (WTRC) (Plate 
30), which is practiced alongside jhum cultivation. Table 5.1 gives the existing land use pattern 
in the different districts of the State, while figure 5.1 shows the land use pattern of the State.
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Table 5.1 Land use pattern in Nagaland (in hectare)

District
Area under 
Primary forest

Total Area 
under Jhum

Area under 
current 
Jhum

Area under 
TRC/ WRC

Area under 
Horticulture/ 
Cash Crops

Kohima
Mokokchung
Wokha
Mon
Dimapur
Phek
Zunheboto
Tuensang

54467
43663
52328
3097
5520
132806
14896
31450

126036
123063
109185
75515
18307
52660
106046
306275

11529
11923
15580
13534
4340
21054
12306
41083

13004
2986
1991
1251
30937
15561
3574
6684

1542
1928
1166
839
6091
1533
1058
1293

Total 338227 917087 131349 75988 15450
Source: Directorate of Agriculture

Figure 5.1 Land use pattern in Nagaland
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The various factors contributing to change in land use and land degradation are discussed 
below.

5.2.1 Shifting cultivation
Shifting cultivation, the traditional agricultural practice is one of the major causes of land 
degradation. With the narrowing down of the jhum cycle due to paucity of arable lands, 
sufficient period for natural processes of recuperation to repair the disturbed ecosystem is 
reduced resulting in soil erosion and decline in soil fertility.



5.2.2 Deforestation
Deforestation takes place by excessive felling of trees. Logging for commercial purpose and 
unsustainable fuel wood extraction is another major source of land degradation. Wanton 
destruction of forests in the last decade or so has left many areas prone to soil erosion thereby 
depleting the soil fertility. 

  
Plate 31: Burning of jhum fields.          Plate 32: Deforestation for timber market.

5.2.3 Urbanization
Urban development, a necessity for economic growth has taken its toll on the land. Forests and 
good agricultural lands are being loss in the process of urbanization in the state. The effect of 
urbanization is seen in all the major towns and is more pronounced in Kohima and Dimapur. 

5.2.4 Unplanned industrial development
Unplanned industrial development is of concern because it often encroaches on fertile land, 
and the industrial effluents not only deteriorate the quality of soil but also affect fisheries. 
Despite the low level of industrialization, there are many pockets where effluent discharge 
cause serious harm to crops and fisheries. Planned industrialization and land zoning would be 
appropriate measures to combat this type of land degradation. 

5.2.5 Brick kilns
Brick making is a dry season activity that can be started as soon as the monsoon rain stops. 
Unfortunately, brick kilns are mostly situated on good agricultural land and is turning good 
agricultural lands into unproductive lands. Brick kilns are spread in Dimapur. Moreover, the 
energy used for firing bricks comes from biomass.
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Plate 33: Land degradation due to brick making.         Plate 34 : Land degradation due to Hydel Projects.

 

5.2.6 Construction Activities
Developmental activities such as construction of highways, roads, bridges, dams, housing 
and other urban infrastructure, etc., also contribute to land degradation. In many cases, these 
activities often encroach into fertile land or cuts through pristine forest areas, thereby altering 
the topography and degrading the land.

5.2.7 Landslides 
Geologically entire Nagaland State is dominated by unstable shale dominant rocks. The type of 
soil that are existing are erosion prone and the rainfall pattern is such that the intensity is very 
high. As such landslides are a common occurrence. Plate 35 shows a landslide. Another effect is 
subsidence or sinking of land due to unstable geology. This has not only caused morphological 
changes in the land, but also affected the socio-economic condition of the people. 

5.2.8 Water erosion 
The most devastating form of waterborne degradation is riverbank erosion. The geological 
conditions coupled with the river characteristics and the tropical monsoon climate aggravates 
riverbank erosion. This results in excessive runoff and flash floods at all stages of river systems. 
Plate 36 shows a section of river bank erosion of River Dhansiri in Dimapur. Besides natural 
processes, human activities both up and down stream, mainly irrational use of forest and other 
natural resources cause further deterioration.



  
Plate 35: A view of landslide.                                   Plate 36: Bank erosion of Dhansiri River.

5.3 STATE
Comprehensive study are lacking on the issue of land degradation in Nagaland. There 
are inadequate statistics on how much area is under shifting cultivation, loss of forest land 
for agriculture, etc. The land resources in the state has fast been degrading and turning into 
wastelands due to excessive dependence on jhum cultivation and destruction of forest 
resources for various reasons. 

This systematic and continuous over-removal of vegetative cover due to growing demand for 
food, timber, fuel wood, fodder has resulted in accelerated soil loss and erosion, depletion of 
soil fertility and reduced land productivity, water shortages for drinking and irrigation, flash 
floods in the lowland areas, sedimentation in the downstream and severe socio-economic and 
environmental problems. It is estimated that some 40 tonnes per hectare of top soil is eroded 
annually. In addition degradation of rich forest area has also led to the loss of many endemic 
species.

The magnitude of different kinds of land degradation in Nagaland is extensive. The gravity of 
this degradation and its significance as a problem is perhaps the single most important natural 
resource management problem in the State today. Table 5.2 and 5.3 below highlights the 
different categories of wastelands in Nagaland.
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Table 5.2 Categories of wastelands in Nagaland

Category of Wastelands Area in hectares
% of total 

geographical 
area

Shifting cultivation
a) Current jhum
b) Jhum re-growth (fallow)

Degraded forests

Cultivable wastelands (gullied and/ ravenous land, land with 
or without scrub, marshy/ swamp/ waterlogged, degraded 
pasture/ grazing land, etc.)

Uncultivable wastelands

1,01,400
5,31,600

2,84,280

96,092

Yet to be 
estimated

6.12
32.06

17.15

5.80

-

Total 10,13,372 61.13

Source: Directorate of Wastelands Development

Table 5.3 Category-wise wastelands of Nagaland as per Wastelands 
Atlas of India, 2000

Category of Wastelands Area in hectares % of total 
geographical area

Land with or without scrub

Shifting cultivation

Degraded forest land

1,59,646

5,22,465

1,58,299

9.63

31.51

9.55

Total 8,40,410 50.69

Source: Wastelands Maps prepared from Landsat Thematic Mappers/ IRS LISS II/ II Data, NRSA

It is evident from the above estimates that shifting cultivation is the major cause of wastelands 
in Nagaland. This practice has become unsustainable under increasing population pressures 
and short jhum cycle. Crop yields have successively declined over time and meets the food 
demand for only 6-8 months. It is estimated that a generation ago, a 12 – 14 year shifting cycle 
maintained soil fertility. This cycle is now reduced to 6-10 years and previously uncultivated 
and even steeper land is being taken into the jhum system. Figure 5.2 depicts the district-wise 
average jhum cycle in Nagaland.

Another reason for land degradation in Nagaland has been due to inappropriate land use. 



Good agricultural and forest lands have been transformed due to urbanization in many parts 
of the State which would have otherwise meet the growing demand for food in the State. Also, 
in the last decade many prime areas suitable for arable production have been brought under 
mono-culture plantation. Though, there is no existence of data on the amount of arable land 
transformed due to urbanization or put to other use, these activities have put pressures on the 
land resources of the State.

Figure 5.2 District-wise Average Jhum Cycle in Nagaland
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5.4 RESPONSE
                                                                                                                                         
Many human activities are based on land, and therefore influenced by unwise and improper use 
of land resources. A number of stakeholders are involved in land use and land management. 
The demands of growing population is the prime driving force that lead to deterioration of the 
quality and quantity of soil and land. A number of policy measures and practices have been 
initiated over the years to mitigate land degradation in the State. 

Some of the institutions involved in addressing issues related to land and preventing land 
degradation in the state are the Department of Land Resources, Department of Agriculture, 
Department of Soil & Water Conservation, Department of Irrigation & Flood Control and 
Nagaland Environment Protection and Economic Development (NEPED).

Some major policy responses of the various departments are highlighted below;

Department of Land Resources 
The Department approach to the 10th Plan emphasizes better utilization of the natural resource 
base and to develop integrated land use planning capability to take up activities aimed at 
increasing productivity of land, creating employment opportunities, raising rural incomes and 
living standard, restoring ecological balance and involving farmers in utilizing the jhum lands 
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on a sustainable manner through better agro forestry practices and thereby promoting over-all 
economic development. The thrust areas of the Department are: 

 Agro forestry system of farming

 Rubber development

 Wetlands development

 Integrated Wastelands Development Projects (IWDP)

Department of Agriculture 
The 10th Plan objective of the Agriculture Department is to maintain not only self-sufficiency in 
food grain production in the state but also achieve a commercial scale production. It emphasizes 
technically sound, economically viable, environmentally non-degrading and socially acceptable 
use of natural resources to promote sustainable development of agriculture. The various 
schemes implemented by the Department are:

 Crop production Programme

 Oil Seed Production Programme

 National Pulse Development Project

 Accelerated Maize Development Programme

 National Watershed Development Project for Rainfed Areas (NWDPRA)

 Improved Seeds

 Land and Farm Water Management

 Agricultural Link Roads

 Tea Development

The Department is also putting a major thrust in Integrated Pest Management (IPM) program 
with the objective to create awareness of plant protection measures to boost up food grain 
production. It aims at educating and creating awareness on the indiscriminate use of agro 
chemicals which leads to health hazards and ecological imbalance.

Department of Soil & Water Conservation
The Department has embarked on a mission for sustainable production from 10th Plan without 
ignoring the aspects of conservation and environment. Special effort is envisaged to generate 
self employment avenue in large scale for the qualified unemployed youths. Efforts are also 
been directed to provide adequate date to the State Land Use Board (SLUB) to make the SLUB 
fully equipped with data to dictate land use in the state. In this direction, SLUB has acquired 
Geographic Information System (GIS) to generate more authentic thematic maps using remotely 
sensed data for the land user departments.

The major thrust areas of the department are:

 River Management & Water Resources Development

 Integrated Watershed Management Project (IWMP)

 Pasture Land Development



 Nursery Development

 Watershed Development Project in Shifting Cultivation Area (WDPSCA)

Department of Irrigation & Flood Control
The Department aims to harness water resources to boost agricultural productivity of the state 
by breaking the barrier of the traditional jhum cultivation practices and economic backwardness 
by introducing irrigated agriculture in the state for sustenance. It also undertakes planning for 
river bank erosion control and flood protection measures. The primary activities being carried 
out by the Department are:

 Irrigation Works
 Command Area Development Programme (CADP)
 Flood Control/Anti-Erosion Works
 Hydro-meteorological observation

Nagaland Environment Protection and Economic Development (NEPED)
With a view to help farmers improve the land use system, and to protect the remaining 
forests, the Nagaland Environment Protection and Economic Development (NEPED) project 
(now known as the Nagaland Empowerment of People through Economic Development) 
was initiated in February 1995, partnering with the Government of Nagaland, International 
Development Research Centre and India-Canada Environment Facility.  With a view that 
traditional shifting cultivation methods need not be eliminated, but modified, NEPED has 
worked at the community level to encourage adoption of agro forestry and enriched fallow 
management systems by planting trees in jhum fields. This was the first major project coverage 
as high as 70% of the 1286 inhabited villages of Nagaland. Seven million trees were planted in 
the first phase of this project. 

NEPED project has attained international significance due to its innovations and experiences. It 
responds to the critical need for income generation through a multidimensional agro forestry 
initiative. It has developed into a model of strategic planning and development world over and 
its activities have been commended.

5.5 STRATEGY 
                                                                                            

 The most important policy measure that is required for addressing land degradation 
in Nagaland is an integrated land use policy with respect to agriculture, industry and 
environment. This will help in sustainable land management and its development for 
different uses i.e., arable production, forestry, urban and industrial areas, infrastructure, 
parks etc. In the absence of an integrated land use policy, implementations of the 
measures described above are not adequate to combat land degradation.

 Assessment of the present state of land degradation is inadequate. Further investigation 
adopting international systems like GLASOD (Global Assessment of Land Degradation) 
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is required to reflect the extent of its severity. This will help to identify future course of 
actions required for addressing land degradation.

 Adopting appropriate cropping patterns for the State will help in balance cropping pattern 
and improvement of organic content of soil and sustainable agricultural production.

 Inter sectoral linkage between land user departments on issues of mutual concern is 
necessary to decide policies, strategies and practices for resource conservation and 
their sustainable utilization.

 Land and its resources being largely vested with the local communities, mass awareness 
on land degradation problems and actions necessary to combat them should be initiated. 
Negotiated participatory approach should mitigate some of these adverse effects.
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6.1 INTRODUCTION

Air is indispensable for the survival of all living organisms on earth, including human beings. 
Air pollution may be defined as an atmospheric condition in which any natural or manmade 
chemical elements or compounds are present at concentrations high enough above their 
normal ambient levels to produce undesirable effects on people, animals, vegetation or 
materials. 

The sources of air pollutants include vehicles, industries, domestic emissions and natural 
emissions. Because of the presence of such high amount of air pollutants in the ambient air, 
the health of the population and property is getting adversely affected.

Exposure to air pollution is one of the environmental threats to human health in urban centers in 
Nagaland. This problem is particularly acute in Dimapur being the commercial hub of the State 
and Kohima (the capital). The ambient atmospheric conditions have progressively deteriorated 
due to the unprecedented growth in number of motor vehicles, and continuous housing and 
industrial development. 

6.2 PRESSURE
Nagaland is one of the least economically developed states in the country. However, there 
has been some growth in industrial sector mainly in the small scale sector, and most of these 
industries are concentrated in Dimapur. 

Air quality has deteriorated both due to human activities and natural phenomenon such 
as wind blown dust particles, etc. There are two major sources of air pollution in Nagaland, 
vehicular emissions and industrial emissions. However, these are mainly concentrated in 
Dimapur (where small scale industries are mainly concentrated) and Kohima. Other than that, 
the numerous brick kilns used seasonally (in dry season) in Dimapur are contributing to air 
pollution. All these kilns use coal and wood as their source of energy, which emit particulate 
matter, oxides of sulphur and volatile organic compounds.

In rural areas of Nagaland, the air pollution problems are not yet felt due to fewer motorized 
vehicles and industries. The principal sources of emission are from wood, charcoal and 
biomass which are used as sources of energy. Thus, it is likely that in rural areas the principal 
air contaminants are particulate matter and volatile organic compounds. Rural people cook 
inside their houses without adequate ventilation systems and this gives rise to severe indoor air 
pollution which adversely affects their health, particularly women and children.
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 Plate 37: Traffic a major source of air pollution.      Plate 38: Air pollution from vehicle.

6.2.1 Emission from Vehicles

Motor vehicle is a major and most important source of air pollution in the major urban centers. 
Uncontrolled growth of vehicle population, poor quality of fuel and unplanned transportation 
network within the towns has resulted in high levels of air pollutants.  Most of the cars, 
jeeps, buses, trucks, auto-rickshaws, motorcycles, etc., ply in the urban areas. This has led to 
deterioration of air quality. Table 6.1 shows the different types of automotive vehicles plying in 
Nagaland, which indicates their rate of growth.

Table 6.1 Number of Motor Vehicles Registered in Nagaland

Types of Vehicle 1999-00 2000-01 2001-02
Multiaxled & articulated 2121 2466 2943
Two wheelers 32481 37237 42621
Motor car 28264 31393 34945
Three wheelers 9102 9786 10552
Goods carriers 30483 32985 46290
Buses 4267 4682 4891
Taxis 2501 2735 2992
Jeeps 29435 32252 35189
Trailers 819 927 1042
Tractors 2419 2485 2570
L.M. Vehicles (goods) 1636 1714 1840
Govt. vehicles 8578 9043 9498
Other vehicles 1562 1565 1565

Total 153677 169160 186276
Source: Statistical Handbook of Nagaland 2003 



The number of vehicle registered in Nagaland since April 1, 2002 to March 31, 2003 is given in 
Table 6.2.

Table 6.2 Number of Vehicles Registered 
During April 1st 2002 to 31st March, 2003

Regional/ District No. of Registration
Regional Transport Office, Kohima 3715
Regional Transport Office, Zunheboto 336
Regional Transport Office, Tuensang 271
Regional Transport Office, Mokokchung 1394
Regional Transport Office, Wokha 359
Regional Transport Office, Mon 943
Regional Transport Office, Phek NA
Regional Transport Office, Dimapur NA
Government vehicles registered at Regional Transport Kohima 480

Total 7498
NA: Data not available

Source: Transport Commissioner

6.2.2 Unplanned Industrial Development

Industrial development is yet to take off in a major way in the State. At present, no large scale 
industries are operating in Nagaland, however, medium and small scale industries are found 
through out the State. Small scale industries are situated mainly in the major urban areas, 
particularly Dimapur. The different types of industries are food processing, veneer, stone 
crushing, paint, flour mill, steel fabrication, tyre re-threading and vulcanizing unit etc. The 
industries are not site-specific and are located within residential areas thus, posing health 
hazards to the population. 

6.2.3 Brick Kilns

Brick kilns, of which majority are of conventional type use coal and wood as their source of 
energy. The air pollution from these kilns is not only due to the type of fuel used, but also due 
to the thermal inefficiencies of the conventional kilns. The areas in the immediate vicinity of the 
clustered brick-fields have serious air pollution problems. 

Brick kilns in the State are confined to Dimapur, and at present there about 40 units engaged 
in brick making. Of these, there are only three units which have the prescribed fixed chimney 
system while the others are operating with the illegal conventional moving chimney brick kiln. 
Plate 29 shows emission from a conventional brick kiln, while Plate 30 shows a fixed chimney 
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installed at the Nagaland Mechanized Brick Company (NMBC), Dimapur.

   
 Plate 39: Air pollution from conventional brick kiln.            Plate 40: Fixed chimney at NMBC.

6.2.4 Burning of dry leaves and other wastes

The burning of dry leaves, municipal solid wastes and other wastes viz., polythene, plastic, 
rubber, tyre, seized contraband narcotics etc., within the town limits is a major contributor to air 
pollution. However, no specific data is available on the extent of burning and emission load.

   
Plate 41: Air pollution from a Small Scale Industry.   Plate 42: Burning of municipal solid waste in progress. 

6.3 STATE

Monitoring of ambient air quality in Nagaland is a very recent phenomenon, initiated on a 
very limited basis by the Nagaland Pollution Control Board using Respirable Dust Samplers 
under the National Air Monitoring Programme (NAMP). The Nagaland Pollution Control Board 
is presently monitoring the ambient air quality of Dimapur at 2 stations. A NAMP station is 
shown in Plate 43. The monitoring stations are located at Bank Colony (Residential Area) 
and Hongkong Market, which also falls under residential area but is basically a commercial 
centre. Two air pollutants viz., Suspended Particulate Matter (SPM) and Respirable Suspended 
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Particulate Matter (RSPM) are presently being monitored. The monitoring of particulate matter 
is carried out for 24 hours (8 – hourly sampling) with a frequency of twice a week, to have 104 
observations in a year. 

The concentration of air pollutants depend not only on quantities that are emitted from 
air pollution sources but also on the ability of the atmosphere to either absorb or disperse 
these emissions. Thus, for comprehensive air quality management, the NPCB has also started 
monitoring meteorological parameters viz., temperature, humidity, rainfall, wind speed and 
wind direction, as meteorology plays a vital role in determining ambient concentrations of air 
pollutants. Plate 44 shows the sensors of the automatic weather monitoring station installed at 
the NPCB

     
Plate 43: NAMP station in Dimapur.                                              Plate 44: Weather monitoring sensors at NPCB office.

Figure 6.1 and 6.2 below gives the 24 hourly average of SPM (suspended particulate matter) 
and Figure 6.3 and 6.4 gives the 24 hourly average of RSPM (respirable suspended particulate 
matter) in respect of Bank Colony and Hongkong Market respectively. 

The 24 hourly averages for SPM and RSPM at both the stations show increase during winter as 
ground-based temperature inversions are a regular feature and results in air pollution build-up. 
The overall impact of lower temperatures, calm conditions, lower mixing height and temperature 
inversions during winter restrict and confine pollutant dispersion and dispersal (CPCB, 2000). 
However, during summer, the monsoon rain scrubs the atmosphere regularly thus particulate 
matter decreases. The 24 hourly average National Ambient Air Quality Standard (NAAQS) in 
residential area for SPM is 200 µg/m3 and RSPM is 100 µg/m3.
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Figure 6.1 24 Hourly Average Concentration of SPM at Bank Colony, Dimapur (2003-04)
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Figure 6.2 24 Hourly Average Concentration of RSPM at Bank Colony, 
Dimapur (2003-04)
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Figure 6.3 24 Hourly Average Concentration of SPM 
at Hongkong Market, Dimapur (2003-04)
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Figure 6.4 24 Hourly Average Concentration of RSPM at 
Hongkong Market, Dimapur (2003-04)
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No systematic data is available to compare the status of SPM and RSPM. However, the present 
data show that in Bank Colony the annual mean average for SPM is 118 µg/m3, which is within 
the prescribed limit and for RSPM (70 µg/m3) the concentration is above the prescribed limit. 
In Hongkong Market, the annual mean average for SPM and RSPM is 147 µg/m3 and 85 µg/
m3 respectively, both of which are above the permissible standard. The annual mean average 
NAAQS standard in residential area for SPM is 140 µg/m3 and RSPM is 60 µg/m3. Figure 6.5 and 
6.6 depicts the annual mean concentration of SPM and RSPM recorded at these stations.
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Figure 6.5 Annual Mean Average of SPM
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Figure 6.6 Annual Mean Average of RSPM
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Source: NPCB

The higher concentrations of particulate matter observed at Hongkong Market can be attributed 
to the higher number of motor vehicle movement resulting in high emission loads, frequent 
construction activities and commercial activities.
           

6.4 IMPACT OF AIR POLLUTION
The general impacts of air pollutants on human and animal health, plants and materials are 
discussed below:

6.4.1 Impact on human health
The major impacts caused by individual pollutants on health of humans is given below. 
However, specific data regarding the State is lacking.

 Particulates reduce visibility. Microscopic particles in the air can be inhaled and 
they become lodged in the lung tissue and respiratory tract. This causes increased 
respiratory disease and lung damage. 

 Respirable Suspended Particulate Matter (RSPM) causes asthma and respiratory 
diseases. Sustained exposure to it can cause lung cancer.

 Smog, in high doses, can harm humans by causing breathing difficulty for asthamatics, 
coughs in children and general illness of the respiratory system. Prolonged exposure 
to smog damages lung tissue. Because of their small size, these particles have great 
penetration and get lodged deep in the respiratory tract, causing diseases. 

 Sulphur dioxide (SO2) can cause breathing problems and permanent damage to lungs. 
It can form sulphuric acid in moist conditions.

 Oxides of Nitrogen (NOx) can also cause lung problems and skin and eye irritation. It 
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can form nitric acid in the moist conditions.

 Carbon dioxide is an asphyxiating gas which, if inhaled, can be toxic in high 
concentrations, causing an increase in the breathing rate, unconsciousness and death.

 Carbon monoxide molecules can enter the bloodstream after being inhaled where 
they inhibit the delivery of oxygen throughout the body. Low concentrations can cause 
dizziness, headaches, and fatigue; high concentration can be fatal.

 Lead is a highly toxic metal that produces a range of adverse health effects particularly 
in young children. Lead can cause nervous system damage leading to reduction in IQ 
levels, digestive problems, etc. Some lead-containing chemicals can cause cancer.

 Ground level ozone can irritate the respiratory tract, cause chest pain, persistent cough, 
inability to take deep breath and an increased susceptibility to lung infection.

 Volatile Organic Compounds (VOCs) are hazardous air pollutants and are usually 
carcinogenic.

6.4.2 Impact on plants
The general effects of pollutants on plants are as below:

 Severe dust decreases the chlorophyll content and suppresses growth and causes low 
productivity.

 Sulphur dioxide in mild dose causes interveinal chlorotic bleaching of leaves, while in 
high doses cause necrosis in interveinal areas and skeletonized leaves.

 Mild ozone cause flecks on upper surfaces, premature aging and suppress growth.

 The cumulative effect of fluorides results in necrosis at leaf tip.

 Mild nitrogen dioxide leads to suppressed growth and bleaching of leaves.

 Ethylene in mild doses causes epinasty and leaf abscission.

 Peroxyl-acyl-nitrite (PAN) cause bronzing of lower leaf surface (upper surface normal), 
suppressed growth. Young leaves are more susceptible.

6.4.3 Impact on materials
Air pollution can damage buildings, monuments, statues and other structures as under:

 SO2, acid gases and particulates affect metals by causing corrosion, spoilage of surface, 
loss of metal and tarnishing; and discolouration and leaching in building materials.• 
SO2 and hydrogen sulphide (H2S) leads to discolouration of paints.

 SO2, acid gases and NO2, ozone affects textiles and textile dyes causing deterioration, 
reduce tensile strength, discolouration and fading.

 Oxidants and ozone causes cracking and weakening of rubber.

 SO2 and acid gases leads to disintegration and powdery surface in leather, while in paper 
it causes embrittlement.

 Acid gases affects ceramics by changing the surface appearances.

9 6  A I R  P O L L U T I O N A I R  P O L L U T I O N   9 7  



6.5 NOISE POLLUTION

Excessive noise is another important polluter of the air environment in the urban areas, 
particularly Dimapur and Kohima. Traffic noise, industrial noise, festival or cultural noise, along 
with noise generated from construction activities, DG sets, etc., are the most prominent sources 
of noise pollution.

Currently, there is no conscious effort on noise management in Nagaland or even in India. 
Only noise pollution standard representing different zones (residential, industrial, commercial 
and silent zones) and certain noise emission specifications for various activities/ equipments 
have been notified, which are quite stringent and comparable to international standards. 
Though, noise pollution control may not be a matter of priority because of ignorance in general 
public, but it is a salient factor impacting population, especially the children and old the most. 
Therefore, noise pollution management should be based on inter-related elements of noise 
pollution: the source, the receiver and the transmission pathway between the source and the  
receiver.

    
Plate 45: DG Set, a source of noise pollution.      Plate 46: CPCB & NPCB officials monitoring noise   
         levels.  

6.5.1 Noise pollution during Diwali festival 
In a recent study, the NPCB monitored night time noise levels during Diwali at 9 locations in 
Dimapur in 2003. One of the facets of this celebration is bursting of fireworks and crackers, 
particularly in the late evening and night hours, generating unbearable neighbourhood noise 
for several hours. Table 6.3 summarizes the location wise noise level as observed in the study. 
The results show that all the areas monitored showed that noise levels were violating the CPCB 
standards (Table 6.4). In the residential areas, the noise level ranged between 90 – 123 dB(A) 
Leq as against the standard of 55 dB(A) Leq. The noise standard for commercial areas is 55 dB(A) 
Leq while those recorded were between 115 – 123 dB(A) Leq. Even in silence zone (location of 
hospitals, schools, etc.), the night time noise levels reached up to 97 dB(A) Leq, whereas the 
standard is only 40 dB(A). During such festivals, young children and old people are equally 
exposed to such adverse noise levels. Plate 33 and 34 shows fireworks during Diwali festival in 
Dimapur
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Plate 47: A scene during Diwali festival              Plate 48: Fire crackers a source of air and noise pollution.
 in Dimapur.

Table 6.3 Ambient Noise Level in Dimapur during Diwali

Area Location type dB(A) Leq

Bank Colony
Nuton Basti
Near DC residence
Marwari Patti
Civil Hospital
Fly Over
Church Road
City Tower
Khermahal

Residential
Residential
Residential
Residential
Silence Zone
Commercial
Commercial
Commercial
Commercial

90
100
107
123
97
120
123
115
115

Source: NPCB    

The Ambient Air Quality Standards in respect of Noise as prescribed by the Central Pollution 
Control Board is shown in Table 4 below:  

Table 6.4 National Ambient Noise Level Standard

Area
L. equivalent dB(A)

Day Time* Night Time**

Industrial Area
Commercial Area
Residential Area
Silence Zone ***

75
65
55
50

70
55
45
40

Note: * Day time shall mean from morning 06:00 to night 22:00 hours
 ** Night time shall mean from night 22:00 to morning 06:00 hours
 *** Area upto 100 meters around certain premises like hospitals, educational institutions and courts may be declared  

 as silence zones by the competent authority, honking of vehicles horns, use of loud speakers, bursting of crackers  
 and hawker’s noise should be banned in these zones.
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6.6 IMPACT OF NOISE POLLUTION
Each individual is affected differently by noise. However, certain health hazards linked to 
excessive exposure to noise heighten the need for taking action for noise control.

6.6.1 Impact on human health
It has been found that the general impact of noise includes headaches, irritability, insomnia, 
the reduction in sexual desire and loss of appetite. The following are the impacts of community 
noise:

 Tiredness and headache

 Impairment of visual acuity by presence of loud music

 Tension, uncertainty and faster talking

 Decrease in informal interaction amongst neighbours

 Poor scholastic performance

 Elevated blood pressure

 Loss of appetite

 Impact on sleep

6.6.2 Physiological effects
 If sound waves consist of regular vibrations it is often judged to be pleasing, whereas 

random waveforms are experienced as noise. Excessive noise results in decreased 
hearing sensitivity. This effect is at first temporary and should a person remain in a 
quite environment hearing soon recovers. Exposure to very loud noise or repeated 
exposure to more moderate noise may result in permanent hearing loss. Sounds 
above 120 dB(A) can cause permanent hearing loss by initiating tinnitus, a distressing 
disorder (whine or ringing in ears). Induced hearing loss can be prevented but can 
never be cured. The danger is that a person may not perceive the noise to be a 
problem, but may already have experienced hearing loss.

 Noise also produces peripheral vasoconstriction (constriction of small blood vessels 
in the limbs) resulting in reduced blood volume and blood flow in parts of the body 
accompanied by an increase in blood flow to the head. Noise also induces changes in 
blood pressure, heart rate, cardiac output and pulse volume.

 Noise affects vision and balance. It has been established that man becomes dizzy 
on exposure to high intensity sound and his ability to select relevant from irrelevant 
information can be impaired.

 Noise causes a reduction of the blood flow to the placenta, responsible for the 
nourishment of the foetus. Various abnormalities and impaired brain formation in the 
foetus of animals have been attributed to noise induced alteration in hormone balance 
in the mother.

 Noise can create a stress response in humans, affecting the endocrine and nervous 
systems. Adaptation and habituation can occur, but prolonged exposure may be 
detrimental.
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6.6.3 Psychological effects
 Noise that affects feelings and reactions has a psychological effect on humans. This 

normally occurs at noise levels that do not cause a physical effect. Annoyance, stress 
and hypertension are symptoms of the psychological impacts of noise pollution.

 Further, noise levels interfere dramatically with communication that may often lead to 
loss in productivity. It can also lead to low understanding of facts.

6.7 RESPONSE
For control and abatement of air pollution in the state, the NPCB is implementing the Air 
(Prevention & Control of Pollution) Act, 1981, which is however, yet to be adopted by the State 
Government.

6.8 STRATEGY
The ultimate success of any decision is the extent to which it translates into action. Some actions 
are needed to abate/ improve the air quality. Some of these are given below.

 To prevent and mitigate air pollution, the Government should introduce the Air 
(Prevention & Control of Pollution) Act, 1981 and declare the State as Air Pollution 
Control Area.

 Estimation of air emission loads from different sources.
 Regular monitoring of the ambient air quality and vehicular emissions in major urban 

centers.
 Under NAMP, monitoring of ambient air quality for Kohima, the State capital should be 

introduced.
 Better enforcement of Act and imposing penalties on defaulters.
 Appropriate siting of industries.
 Existing industries located within residential areas to be either closed or relocated to 

earmarked industrial areas. 
 Urban planning with focus on environmental issues. 
 Expand public transport services to reduce the number of vehicles on the road.
 Promote alternative fuel such as CNG, unleaded gasoline, low sulphur content fuels 

etc., for vehicles.
 Phasing out of grossly polluting vehicles.
 Curbing fuel adulteration.
 Better traffic management to reduce congestion and emission.
 Promote cleaner and energy efficient fuels like LPG, solar energy in rural areas to 

gradually replace firewood and reduce dependence on the grid. 
 Burning of dry leaves and other waste material in the road side and at other locations 

of the cities/ towns needs to be banned. 
 Increase in green cover.
 Regulating of use of loud speakers, commercial advertisement and pressure horn, etc.
 Crackers with high intensity noise should be banned.
 Provision of green belt enclosing high noise activity zones.
 Mass awareness.
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7.1 INTRODUCTION

Water is the most vital element among the natural resources, and is crucial for the survival 
of all living organisms. Spatial and seasonal availability of surface and ground water is highly 
responsive to the monsoon climate and physiography of the state. The average annual rainfall 
in Nagaland is 2500 mm. The state receives rains from May to September with maximum 
precipitation occurring between June and July. There are 4 major river systems in the state, 
namely Dhansiri, Doyang, Dikhu and Tizu. Of these, the first three flow towards the west through 
the Assam plains to join the mighty Brahmaputra; while the Tizu river system flows towards the 
east and south east and pours into the Irrawadi in Myanmar. 

There is no data available for consumption of the water resources in the state. However, it is 
estimated that the agriculture sector uses the maximum amount of water (50%) followed by 
the domestic sector (35%) and industry (15%).

In terms of quality, the surface water of the state is unprotected from untreated industrial 
effluents and wastewater, runoff pollution from chemical fertilizers and pesticides. Water 
quality also depends on effluent types and discharge quantity from different type of industries, 
types of agrochemicals used in agriculture, and seasonal water flow and dilution capability by 
the river system.

7.2 PRESSURE
The major causes of degradation of surface water quality are related to land based activities. 
Pollutants that enter the water bodies are runoff from industrial, municipal and agricultural 
wastes.

7.2.1 Industrial effluent
In Nagaland, industrial development has yet to take off in a big way. The Paper Mill at Tuli in 
Mokokchung district and Sugar Mill at Dimapur have faced serious difficulties and at present 
are not operational.  Apart from these two, there are about 2037 medium and small scale 
industrial units. However, none of the industrial units have effluent treatment plant, except the 
mini effluent treatment plant located at the Dairy Plant of KOMUL in Dimapur (Plate 49). All the 
other industries either discharge their effluents directly into the nearby stream/ river or into the 
public drains. The untreated effluents are a source of concern. 

7.2.2 Municipal wastewater
Nagaland has no sewerage system and development of sewerage system in major urban areas 
of the state except Dimapur is not feasible due to their location in the hilly region. As such 
quantification of wastewater generated is not possible. However, as a thumb rule 80% of water 
consumed is regarded as sewage generation. Most of the households in the urban centers have 
septic tanks and soak pits. However, the overflows are often discharged into the open drains 
(Plate 50) which ultimately enter the natural streams and rivers thereby polluting the fresh 
water sources. 
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Plate 49: Effluent Treatment Plant at KOMUL.                         Plate 50: A polluted stream.

7.2.3 Agrochemical
The main suspected sources of agricultural runoff pollution are from the use of fertilizers and 
agrochemicals, including herbicides and pesticides. Figures 7.1 and 7.2 give the consumption 
pattern of fertilizers and pesticides respectively from 1995 - 96 to 2000 – 01 in the state. 

Figure 7.1 Consumption of Fertilizers
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Figure 7.2 Consumption of Pesticides
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Source: Statistical Handbook of Nagaland    Source: Statistical Handbook of Nagaland 

7.2.4 Fecal Pollution

The main problem poses in respect of water is the lack of sanitation facilities in the rural areas 
and lack of urban wastewater treatment facilities. A major program for provision of sewerage is 
needed to arrest the increasing fecal pollution of open watercourses around all urban areas in 
Nagaland. Outside the urban areas, designing adequately sealed latrine systems at household 
level is needed.
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7.3 STATE

At present, there is limited information available on the quality of fresh water resources in 
Nagaland. Monitoring of water quality is still in its infancy. Till date, only one river system in the 
state i.e., River Dhansiri in Dimapur is being currently monitored. 

7.3.1 Surface Water
The NPCB has been collecting data on the River Dhansiri under the National Water Quality 
Monitoring Programme (NWMP). The Dhansiri River is monitored along 5 stations in and 
around Dimapur on a quarterly basis. The stations are located at Full Nagarjan, New Dhansiri 
Bridge, Near Khatkhati Gate, Nuton Basti and Dillai Gate. Table 7.1 gives the water quality status 
of Dhansiri River.
  

  
 Plate 51: Monitoring of river by NPCB officials.        Plate 52: NPCB officials collecting river water samples.

Table 7.1 Water Quality Status of Dhansiri River

Parameter
(mg/ L except pH, 

conductance and Turbidity)

Monitoring Stations

Full 
Nagarjan

New 
Dhansiri 
Bridge

Near 
Khatkhati  

Gate
Dillai Gate Nuton 

Basti

pH 7.4 7.5 7.6 7.6 8.1

Conductance 240 µmho/ 
cm

245 µmho/ 
cm

248 µmho/ 
cm

249 µmho/ 
cm

250 µmho/ 
cm

Turbidity 8 NTU 11 NTU 11 NTU 11 NTU 11 NTU

Biological Oxygen Demand 
(BOD) 0.90 0.50 0.60 1.10 0.80

Chemical Oxygen Demand 
(COD) 3.10 4.66 6.20 3.10 24.83

Alkalinity 112.00 116.00 120.00 130.00 126.00

Contd..
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Chloride 6.00 6.00 14.00 10.00 10.00
Total hardness as CaCO3 110 128.00 122.00 112.00 138.00
Calcium as CaCO3 56.00 64.00 74.00 66.00 76.00
Magnesium as CaCO3 13.12 15.55 11.66 11.19 15.06
Sulphate as SO4 23.22 18.67 18.86 20.12 18.38
Phosphate as PO4 0.35 0.24 0.22 0.33 0.37
Nitrate as N 0.09 0.07 0.09 0.01 0.01
Ammonical Nitrogen as NH3 0.02 0.02 0.02 0.02 0.02
Total Kjeldahl Nitrogen 3.08 3.64 2.52 3.36 2.94
Total Dissolved Solids 178.0 176.00 184.00 176.00 164.00
Total Fixed Solids 100.0 126.00 110.00 110.00 124.00
Total Suspended Solids 19.00 22.00 16.00 26.00 21.00
Boron 1.38 1.24 1.25 1.24 1.23
Sodium 12.40 12.60 13.20 18.60 11.60
Potassium 2.30 2.50 2.40 2.20 2.20
Fluoride 0.18 0.19 0.17 0.15 0.16
Arsenic as As BDL BDL BDL BDL BDL
Cadmium as Cd BDL BDL BDL BDL BDL
Copper as Cu BDL BDL BDL BDL BDL
Total Chromium BDL BDL BDL BDL BDL
Nickel as Ni BDL BDL BDL BDL BDL
Zinc as Zn 0.08 0.25 0.11 0.14 0.16
Mercury as Hg BDL BDL BDL BDL BDL
Iron as Fe 0.52 0.56 0.34 0.40 0.40
Lead as Pb BDL BDL BDL BDL BDL

Source: NPCB             BDL – Below detectable limit

The river water sample study shows that the different parameters viz., pH, conductivity, dissolved 
oxygen, total dissolved solids, total hardness, calcium, magnesium, alkalinity and chlorides etc., 
to be all within the permissible limit. BOD, indicator of organic pollution also remains within 
the limit.

7.3.2 Bio-monitoring
Environmental pollutants from anthropogenic sources have potential to affect the aquatic 
ecosystem in a synergistic manner, which cannot be detected comprehensively by determination 
of limited physico-chemical parameters alone; whereas, assessment through biological system 
can integrate the impact of all environmental variables occurring over a long period of time and 
can be easily evaluated and quantified. Biomonitoring studies of environmental components 
in problem areas have become an important pre-requisite to evaluate the extent of pollution 
control in problem areas in a cost-effective manner.
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Plate 53: CPCB & NPCB carrying out biomonitoring.             Plate 54: Biomonitorng of River Melak, Mokokchung.

The biological water quality evaluation of some important water bodies in the state is presently 
being undertaken by the NPCB using BWQC (Biological Water Quality Criteria) developed by 
the Centr.3al Pollution Control Board. The water quality classes obtained from biological water 
quality evaluation will help in designating best uses of these water bodies and for possible 
mitigation measures.   

7.3.3 Groundwater
Groundwater is that water that occurs below the surface of the earth, deriving its source from 
precipitation and the infi0ltration of surface water from runoffs and streams. Groundwater has 
been playing an important role in meeting water requirements especially in Dimapur and to 
some extent in Kohima.

As with the surface water, ground water in the State has not been studied extensively. 
Groundwater quality in Dimapur was assessed by NPCB at 3 stations i.e., Bank Colony, Duncan 
Basti and New Market during August 2000 and January 2002. The results of the analysis are 
presented in Table 7.2.

In Duncan Basti, electrical conductivity of groundwater show relatively high values of up to 895 
µmho/cm indicating higher degree of mineralization. Iron concentration in the groundwater 
in Bank Colony and Duncan Basti, is much higher than the national recommended limits, but 
there are no known human health implications. As for the other parameters analyzed, all are 
within the permissible standards of the CPCB. 
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Table 7.2 Analysis of Groundwater Samples in Dimapur 

Parameter

August 2000 January 2002

Bank 
Colony
(mg/l)

Duncan 
Basti
(mg/l)

New 
Market
(mg/l)

Bank 
Colony
(mg/l)

Duncan 
Basti
(mg/l)

New 
Market
(mg/l)

PH 6.2 6.4 6.2 6.5 6 6
Conductivity (µmho/cm) 669 811 228 78 895 60
Turbidity (NTU) NA NA NA 17 3 2
Total Dissolved Solids 412 622 194 462 666 78
Alkalinity 244 140 84 NA NA NA
Total Hardness as CaCO3 244 184 60 242 192 42
Calcium as CaCO3 128 56 36 122 128 24
Magnesium as CaCO3 116 128 24 120 64 18
Nitrates 0.21 1.73 0.19 0.13 1.48 0.09
Sulphates 59.35 26.80 5.51 59.60 13.16 4.26
Chlorides 16 386 20 556 12 6
Fluorides NA NA NA 0.20 0.16 0.15
Total Nitrogen 2.24 1.68 1.54 NA NA NA
Chemical Oxygen Demand 21.76 16.64 19.20 NA NA NA
Iron 0.16 0.16 0.14 0.54 0.46 0.14
Cadmium NA NA NA BDL BDL BDL
Nickel BDL BDL BDL BDL BDL BDL
Lead BDL BDL BDL BDL BDL BDL
Chromium BDL BDL BDL BDL BDL BDL
Copper BDL BDL BDL BDL BDL BDL
Zinc 0.09 0.13 0.13 0.19 0.22 0.07
Arsenic BDL BDL BDL BDL BDL BDL
Mercury BDL BDL BDL BDL BDL BDL

N.B. NA – Data not available; BDL – Below Detectable Limit

Source: NPCB

7.4 RESPONSE
In 1997, the Government of Nagaland adopted the Water (Prevention & Control of Pollution) 
Act, 1974 for addressing the water quality issues of the state. The primary institution for 
implementation of this Act is the Nagaland Pollution Control Board. The Board is the authority 
to regulate and enforce environmental management and the setting and enforcement of 
environmental regulations, including the pollution control of water resources.
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The key duties related to the Board for water pollution include:

 Pollution control, including monitoring effluent sources and ensuring mitigation of 
environmental pollution.

 Providing advice or taking direct action to prevent degradation of the environment.

 To plan comprehensive program for the prevention, control or abatement of pollution 
of streams and wells in the state and to secure the execution thereof.

 To collect and disseminate information relating to water pollution and prevention.

 To encourage, conduct and participate in investigations and research pertaining to 
water pollution.

 To perform such other functions as may be prescribed or may, from time to time be 
entrusted to it by the Central Board or State Government.

To review the status of monitoring of water quality in the state, the Government has also 
constituted the State Level Water Quality Review Committee (SLWQRC). The objectives of the 
Committee are:

 To review status of water quality monitoring by Central, State and other agencies.

 To identify and promote research and developmental scheme.

 To review/ assess schemes launched/ to be launched to improve the quality of water 
resources etc.

7.5 STRATEGY

The maintenance of water resources is of vital importance as it is a prerequisite for a healthy 
living environment. Some policies related to management of water resources are identified.  

 Priority needs to be given for formulation of water resources management master 
plan.

 Proper and regular monitoring of water quality for all the major rivers in the state

 Construction of sewer lines/ tapping of drains for waste water treatment for Kohima 
and other major towns.

 Construction of sewerage system and wastewater treatment plant for Dimapur.

 Large and medium scale industries to construct Effluent Treatment Plant (ETP) within 
their premises.

 NPCB to explore possibility of construction of Common Effluent Treatment Plant 
(CETP) in all proposed industrial areas in the state.

 Stricter enforcement of regulation and imposing penalties on defaulters.

 Enhance knowledge, understanding and awareness of issues related to water 
management and state of Nagaland’s rivers.

 Strengthen the institutional and professional capacity of the NPCB.
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8.1 INTRODUCTION
Solid waste management is a growing issue that has caused environmental pollution especially 
in urban areas. Almost all, if not all, human activities lead to generation of wastes. Solid wastes 
in this chapter include municipal solid wastes, biomedical wastes and hazardous wastes.

8.1.1 MUNICIPAL SOLID WASTE MANAGEMENT

Solid waste refers to garbage, refuse and other discarded solid materials, including solid waste 
materials resulting from industrial, commercial and agricultural operations, healthcare activities 
and from community activities.

8.1.2. PRESSURE
Soil waste generation is not rare in urban areas, or any part of the world. The only difference 
is the management of such wastes. Solid waste management problem is growing day by day 
in all urban areas, particularly Kohima and Dimapur. Use of polythene carry bags has caused 
environmental problems degradation of landscapes and choking of drains. Plates 55 and 56 
show the state of solid waste management.

    
Plate 55: An unattended community waste bin.                     Plate 56: Illegal dumping of construction/demolition  
          waste.

8.1.3 STATE
No in-depth study regarding solid waste generation in Nagaland has been done except for 
Kohima Town where a case study was conducted by the Nagaland Pollution Control Board. The 
study revealed that as per the 1991 census and assuming waste generation of 0.21 kg/person/
day, Kohima town was generating approximately 11.31 TPD (tonnes per day). 

Taking into consideration that the scenario of solid waste generation in other towns of the state 
may not be very different from that of Kohima town, the Nagaland Pollution Control Board 
estimates place solid waste generation in Nagaland at 190 – 200 TPD as per 2001 census. The 
estimated waste generation from major urban centers in Nagaland is given in Figure 8.1 and 
Figure 8.2 represents the composition of solid waste in Nagaland.
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FIgure 8.1 Estimated solid waste generation in Urban Centres in  Nagaland

Figure 8.1 Estimated Solid Waste Generation in Urban Centres in Nagaland 
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Figure 8.2 Composition of solid wastes
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Compostable waste which basically includes the organic fraction accounts for bulk of the waste 
generated (42%) and this is due to the practice of using fresh vegetables. These wastes are 
generated from households, restaurants and markets. In the absence of composting facilities, 
this waste is left to putrefy thus, losing the impetus for organic waste recovery. Plastic waste 
contributes for 14% of the total solid waste generated and this high percentage is due to 
the usage of polythene carry bags. Paper content is also high because of lack of recovery for 
recycle.
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8.1.4 IMPACT

Management of waste and especially discarded polythene bags leaves much to be desired. Use 
of polythene carry bags has caused environmental problems as it is non-biodegradable. These 
bags are disposed in a haphazard manner, thus choking drains and destroying the landscape in 
cities and towns. Also, there is no serious effort by the local bodies responsible for management 
of solid wastes towards systematic recovery/ recycling of waste, except by the scavengers who 
extract readily recyclable material, spreading the refuse around and increasing the health risks 
and environmental hazards in the process. Plates 57 and 58 shows inefficient management of 
solid waste resulting in scenic blight.

  
Plate 57 A municipal drain clogged with          Plate 58 A view of Dimapur Municipal Council dumping site
solid waste         

8.1.5 RESPONSE
For management of solid waste, the Government of India has notified the Municipal Solid Waste 
(Management & Handling) Rules, 2000. These Rules cover aspects such as responsibility of 
municipal authority, State Government, CPCB and SPCBs/ PCCs; and management of municipal 
solid wastes; specifications for landfill sites; standards for composting, treated leachates and 
incineration as annexed in schedules. 

The responsibility of managing municipal solid waste in the state lies with the Municipal 
Councils and Town Councils. However, they have remained ineffective in tackling this growing 
problem due to limited resources and finances. However, Waste Treatment Plants at Kohima and 
Dimapur were announced by the Prime Minister as part of his package to the State, which will 
greatly mitigate the management of solid waste in the two major urban center of the State.

In the interest of public, the Government of Nagaland has banned the use of polythene bags in 
the state with effect from January 1, 2004 vide notification No.GAB-9/26/2003 dated 12.11.2003. 
It has also issued guidelines on the use of food-grade plastics and use of recycled plastic. This 
however, should be strictly implemented and in a more effective manner.
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8.1.6 STRATEGY
In order to have a satisfactory, efficient and a sustainable system of solid waste management, 
proper planning, implementation and management systems must be incorporated. Some 
aspects which need consideration are listed below.

 An update waste inventory needs to be carried out for generating requisite information 
on the sources, quantity, quality, treatment and disposal options.

 Ban on throwing of waste on to streets, footpaths, open spaces, open drains or water 
bodies. Provision of litter bins at public places viz. railway station, bus station, taxi 
stand, markets, commercial streets, parks and gardens should be made to prevent 
littering of streets.

 Segregating waste at source into biodegradable and non-biodegradable components. 
Domestic hazardous wastes, as and when produced, to be kept separately from the 
above two streams.

 Best option for primary collection is door-to-door collection. The active involvement 
of private entrepreneurs and NGOs with the local bodies for collection and conversion 
of organic waste into useful compost on a smaller scale at the neighbourhood level 
would be economically feasible option. 

 Increasing and revamping existing community waste bins with proper design, and 
conveniently located for the people to deposit domestic waste.

 Infrastructure for managing waste should be improved. More vehicles such as 
hydraulic tipper trucks, trucks and tractor trailers must be pressed into service for 
transportation of waste.

 Organized waste pickers must be introduced for channelizing non-bio-degradable and 
recyclable wastes. Private entrepreneurs/ NGOs may be encouraged.

 Sanitary Landfill should be adopted instead of open dumping. Incinerators conforming 
to CPCB standards should be installed at the disposal site for treatment of waste.

 NPCB to explore possibility for common treatment and disposal site for municipal 
solid waste, biomedical waste and hazardous waste could be considered taking into 
consideration the limited land resources, topography of the state and quantity of 
biomedical and hazardous waste generated.

 Local Bodies to apply for authorization from the NPCB as per Municipal Solid Waste 
(Management & Handling) Rules, 2000 for monitoring of compliance.

 To reduce waste problems, reduction in waste generation is the most important factor. 
Awareness/ education on reduction at consumption level like reuse, better buying 
habits, cutting down on use of disposables, etc should be given priority.

8.2 BIO-MEDICAL WASTE MANAGEMENT
Medical waste is responsible for serious health hazards. Management of hospital waste has 
not yet received due attention in our State. No specific guidelines and parameters are being 
followed and implemented. The concerned staff handling the wastes are poorly educated and 
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belong to lower category of workers operating without proper and adequate training, guidance 
and supervision. Further, lack of proper management even on the part of the managing 
authorities seriously aggravates the situation.

Bio-medical waste means any solid, fluid or liquid waste, including its container and any 
intermediated products which is generated during the diagnosis, treatment or immunization 
of human beings or animals, or in research activities pertaining thereto or in the production or 
testing of biological from hospitals or any other like establishments.

8.2.1 Categories of Biomedical Waste
Biomedical waste are categorized into 10 categories and are classified as Human Anatomical 
Waste, Animal Waste, Microbiology & Biotechnology Waste, Waste Sharps, Discarded Medicines 
and Cytotoxic drugs, Solid Waste, Liquid Waste, Incineration Ash and Chemical Waste. The 
different categories of biomedical waste and the treatment and disposal options available for 
health-care waste are shown in Table 8.1.

Table 8.1 Treatment and disposal of health-care waste

Waste category
Applicable treatment and disposal

Incinerator Autoclave Microwave Landfilling Others#

Human anatomical 
wastes
Animal wastes
Waste sharps
Discarded medicines 
and cytotoxic drugs
Solid wastes
(contaminated with 
blood and body fluids)
Solid wastes
(items such as tubing, 
catheters, IVsets)
Liquid wastes
Incineration ash
Chemical wastes

√
√
-
√

√

-

-
-
-

-
-
-
-

√

√

-
-
-

-
-
-
-

√

√

-
-
-

√
√
-
√

-

-

-
√
√

-
-
√
-

-

√

√
-
√

# Disinfection, chemical treatment, mutilation, shredding and discharge into the drain
Source: Shrishti (2000)
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8.2.2 STATE
Based on available information, there are 465 government health-care facilities, around 100 
private establishments and 2 military hospitals in Nagaland, and the total bed strength is 
approximately 2507 beds. Infectious waste generation from health-care facilities in Nagaland 
has been estimated using a generation factor of 250 g of infectious waste per bed per day derived 
from WHO (World health Organization) estimates. Estimated infectious waste generation in 
health-care facilities in Nagaland, therefore, will be 650 kg/day or 0.65 tonnes per day. 

As per WHO guidelines, majority of the waste generated from health-care facilities falls in the 
general category (85%), whereas infectious waste constitutes 10% and hazardous waste 5% 
(Figure 8.3). The composition of health-care waste generated in India is shown in Figure 8.4.

 

GENERAL
53 %

PAPER 15 % INFECTIOUS 10 %

HAZARDOUS
  5 %

GENERAL
85 %

PLASTIC 10 %

RAGS 15 %

METALS / SHARPS 1 %

INFECTIOUS 2 %

Figure 8.3 Classification of waste 
generated  from health-care facilities. 

Figure 8.4 Average composition of 
health-care waste generated in India.

GLASS
4 %

Source: Pruss, Giroult, and Rushbrook (1999)

 At present, the government as well as the privately run health-care facilities lack proper disposal 
system for their effluents and the solid wastes they generate. As per information available, there 
are only 4 incinerators in the state for treating biomedical wastes. Two incinerators of 50 kg/
hour capacity are installed at the Military Hospitals at Rangapahar Cantonment, Dimapur and 
Jakhama in Kohima. The 2 incinerators are installed as per the prescribed norms i.e., authorization 
from the State Pollution Control Board and the stack height meeting the prescribed height. The 
two other incinerators of 2.5 kg/hour capacity are installed at the Kohima and Dimapur Civil 
hospitals; however, they are operating without obtaining the required authorization and also the 
stack height do not meet the prescribed height. Plate 59 shows the incinerator at Rangapahar 
while plate 60 shows the incinerator installed at Dimapur Civil Hospital. 

As regards to disposal of effluents no health-care facilities in the state have waste water 
treatment facilities. However, as per the latest information available, the Kohima Civil hospital 
is installing an effluent treatment plant.
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As for the other health-care facilities, there is no specialized system for handling, collection, 
transportation and disposal and are either burnt or mixed with the municipal wastes. The 
present system of waste disposal has the potential to create serious health and environmental 
hazards.

   
Plate 59: Incinerator at Rangapahar   Plate 60: Incinerator at Dimapur Civil Hospital.
Military Hospital.                 

8.2.3 IMPACT
The unscientific disposal of biomedical waste causes adverse impacts not only on the 
ecosystem but also the human environment. Infectious waste from hospitals and health care 
establishments contain pathological waste, used disposables, semi wet products like used 
blood bags etc. Unscientific disposal practices allow the access of birds, rodents, fleas, etc., to 
the waste and create unhygienic conditions. 

Though hospitals are meant to restore human health, the disposal of hospital waste is a matter 
of concern. Hospital waste generated from different units of hospitals cause serious health 
hazards. Common people are exposed to improperly handled biomedical waste, which are 
also responsible for causing communicable diseases. Skin contact, injection and inhalation 
are possible routes of exposure which could cause chronic effects and acute health problems. 
Hepatitis ‘B’ and AIDS are two such blood borne infectious diseases which could spread easily 
if biomedical waste is not properly treated.

Therefore, there is a pressing need to improve, develop and implement a systematic and 
effective method to tackle the management of medical wastes like storage, segregation, transfer, 
treatment and disposal in order to eliminate public health hazards.
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8.2.4 RESPONSE
The Biomedical Waste (Management & Handling) Rules, 1998 has been notified for the 
management and safe disposal of biomedical wastes in India. These Rules provides the 
categories of wastes with the treatment and disposal options, colour coding and type of 
container, label for biomedical waste containers/ bags, label for transport, and standards for 
treatment and disposal of biomedical wastes.

For management of the biomedical wastes in the state, the NPCB is the Prescribed Authority 
and is responsible for implementation of Biomedical Waste (Management & Handling) Rules, 
1998. Till date, the NPCB has given authorization to 25 health care facilities in the State under 
the Rule.

8.2.5 STRATEGY
Pollution can seriously impede developmental processes because they are linked to human 
health and productivity. Emphasis should be placed on the policies as health is a public 
priority.  

 All health-care units should prepare comprehensive disposal plan for on-site and off-
site disposal.

 National standardization of colour and coding of waste categories to be strictly 
adhered to.

 All sanitation personnel at the health-care units must undergo training for hospital 
waste management.

 Awareness should be created amongst patients, attendants, medical personnel and 
people in general regarding importance of biomedical waste management through 
various media.

 An integrated approach with sharing treatment and disposal technology amongst a 
group of hospitals and medical units should be introduced. This will be cost effective 
and cover more number of medical units.

 All health-care units generating biomedical waste should apply for authorization and 
furnish annual report to the NPCB under Biomedical Waste (Management & Handling) 
Rules, 1998.

 Biomedical waste should not be mixed with the community waste. They should be 
treated and disposed off separately.

 NPCB will explore the possibility of setting up of Common Biomedical Waste 
Treatment Facility (CBWTF) for Kohima and Dimapur.
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8.3 HAZARDOUS WASTE
Hazardous substance means any substance or preparation of which, by reason of its chemical 
or physio-chemical properties or handling, is likely to cause harm to human beings, other living 
creatures, plants, micro-organisms, property or the environment. Therefore, the term ‘hazardous 
waste’ is commonly used for wastes, which are highly toxic and hazardous in nature.

Due to lack of infrastructure, communication and congenial working environment Nagaland 
is still an industrially backward state and most of the production units are medium to small 
scale.  No comprehensive hazardous waste inventory in the state has been done. Therefore, it 
is not possible to provide the exact status of hazardous waste at present. However, based on 
available information, some units generating hazardous waste with the waste type in the state 
is presented in Table 8.2. 

Table 8.2 Industrial Sector and Waste Type

Industrial sector Waste type
LPG Bottling Plant Flammable
Timber Processing Spent wood preservatives
Repair and servicing of automobiles Spent oil, oil emission, cloths contaminated with oil
Lead acid battery reconditioning Spent H2SO4, exhausted lead plates with PVC separators
Small printing press Paper cloth containing printing ink residue, lead letters
Government printing press Paper cloth containing printing ink residue, lead letters
Newsprint (letter printing) Paper cloth containing printing ink residue, lead letters
Newspaper print (offset) Paper cloth containing printing ink residue, lead letters
Photo printing Different photochemicals
Oil Depot Waste oil/ sludge
Paint Industry Residues/ sludge
Power Spent transformer oil

Source:   NPCB

8.3.1 RESPONSE
To ensure safe handling and management of wastes the Hazardous Waste (Management & 
Handling) Rules, 1989 was notified in the country and amended in 1997, 2000 and 2003. These 
Rules provide for regulation of generation, collection, treatment, transport, import, storage and 
disposal of wastes listed in the schedule annexed to these Rules. 

As per the Hazardous Waste (Management & Handling) Rules, 1989, hazardous wastes means;
 

a) Waste substances which are generated in the process indicated in column 2 of Schedule 
1 and consists of wholly or partly of the waste substances referred to in column 3 of the 
same schedule;
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b) Waste substances which consists wholly or partly of substances indicated in schedule 
2, unless the concentration of the substances is less than the limit indicated in the same 
schedule; and 

c) Waste substances indicated in Part–A, List ‘A’ and ‘B’ of the schedule 3 applicable only 
to rules 12, 13 and 14 unless they do not possess any of the hazardous characteristics in 
Part-B of the same schedule

Provisions relating to import and export of hazardous waste for recycling have also been 
expanded in the Rules in the light of the Basal Convention. The Rules on design, setting up and 
closure of landfill facilities are elaborated. A manifest system for tracking hazardous waste from 
the point of generation to the disposal site has been introduced.

   
Plate 61:  Illegal dumping of HW by automobile  workshop. Plate 62: Spent oil disposed into 
      municipal drain.      

As per the Hazardous Waste (Management & Handling) Rules, 1989 any industry or process that 
is generating or likely to generate hazardous wastes are required to obtain authorization from 
the State Pollution Control Board. The NPCB in this regard has granted authorization to 7 units 
in the state as per rule. The list of industries generating hazardous waste granted authorization 
by the NPCB is given in Table 8.3.
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Table 8.3 List of Industries Generating Hazardous Waste 

Name & Address
Installed
Capacity
(in MTA)

Product Processes Waste stream

IOC Ltd. (MD)
Dimapur Depot

118200 Storage of 
petroleum 
products

Cleaning, emptying 
and maintenance 
of tanks and 
separation of 
vessels

Oil containing cargo, washing 
water and sludge

Greenply 
Industries
Tizit

36500 Manufacture 
of plywood 

and plyboards

i) production, 
formulation or 
use of wood 
preservatives

ii) production & 
formulation residue

iii) cleaning of 
barrels which have 
held chemical

i) resins oil residue

ii) production & formulation 
residue

iii) residue from use of wood 
preservatives

iv) chemical containing residue 
from barrel cleaning

LPG Bottling 
Plant 7th Mile, 
Dimapur

5000 Bottling of 
LPG Nil Class E

Flammable substances 

Thermal Power 
Plant
Tenyiphe, 
Dimapur

22.92 
MW

Power
(Electricity)

i) Use of 
petrochemical

ii) Cleaning, 
emptying and 
maintenance 
of tanks and 
seperator vessels

i) Oil containing sludge

ii) Chemical-containing cargo 
residue from barrel cleaning

Cont’d...
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Eastern Chemicals
United North Block 
‘B’,
Dimapur

1200 
Paints, 
Varnishes, 
Thinner

i)Production or use 
of coatings, paints, 
lacquers, varnishes 
and plastics, and 
or inks

ii) Cleaning, 
emptying and 
maintenance of 
tanks and separator 
vessels

iii) Cleaning of 
barrels which have 
held chemical

i) Residues of coatings or such as 
inks if not completely hardened.

ii) Oil-containing cargo residue, 
washing water and sludge

iii) Chemical-containing cargo 
residue from barrel cleaning

Viya Petro 
Chemical
Tenyiphe, Dimapur

1140 
Paints, 
Varnishes, 
Thinner Same as above Same as above

Able Petro 
Chemical 
Burma Camp, 
Dimapur

1300 
Paints, 
Varnishes, 
Thinner Same as above Same as above

Source: NPCB

8.3.2 STRATEGY

 Inventory of hazardous waste has to be carried out to develop credible information/ 
database regarding hazardous wastes generation in the state.

 All hazardous wastes generating units in the state to be brought under conforming 
areas.

 Units generating hazardous waste need to be authorized by NPCB and generation be 
tracked till disposal.

 Provision of Treatment, Storage, Disposal and Treatment Facilities (TSDFs) for the units 
generating hazardous wastes.
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Nagaland, the sixteenth state of India Union is situated in the North-East region of India. 
Statehood came as a result of political agreement in 1963 and constitutional protection was 
specially provided for Nagaland under Article 371 A of the Indian constitution to safeguard 
the culture, traditions and way of life of the Nagas. The total population of Nagaland as per 
2001 census is 19.88 lakhs, with a population density of 120 per sq.km. The state consists of 
8 administrative with 52 blocks, nine census towns and 1288 inhabited villages. The state is 
inhabited by 16 major tribes, each with its own distinct language, custom and traditions. 

The state is predominantly rural with 82.26% of the population living in villages. The main 
economic activity is agriculture, engaging 68.03% of the working force. Besides agriculture, 
people are also engaged in rearing of livestock, weaving, black smithy and handicrafts. The 
state does not have any major industry and almost the entire urban population depends upon 
government services for employment and livelihood.

The state is experiencing fast rate of growth in the urban centers. In 1981, the urban population 
of the state was 1.2 lakhs, which increased to 3.5 lakhs in 2001. In the absence of urban 
development plans this momentum of growth has created problems. Kohima and Dimapur, 
being the growth centers in the state have witnessed higher growth rates as compared to the 
other urban centers. Better urban infrastructures and employment opportunities have led to 
in-migration of people to these urban centers from the rural areas as well as smaller urban 
centers in the state. This trend of in-migration as well as influx of illegal immigrants have created 
serious impact in these urban centers and has caused strain on the limited urban services and 
infrastructure and increase in urban poverty and unemployment levels. As a result, the state is 
today struggling to cope with haphazard growth of main urban centers, traffic and congestion, 
pollution, inadequacy of water and sanitation facilities, sewerage systems, drainage and solid 
waste management.
 
Since the attainment of statehood in 1963, the Government has taken effective steps for the 
development of industries in the State. However, the long experience of the State with law and 
order problem has affected the development of industries. However, with peace and normalcy 
returning to the State, promotional efforts of the government, new policies and incentives there 
is good investment opportunities in the industrial sector. The State today, has 2037 industrial 
units, of these 5 are large to medium scale industries while 2032 units are in small scale sector. 
In order to facilitate rapid and sustained industrial development in the state, the government 
has adopted the State Industrial Policy in 2000. 

Nagaland has given higher priority in the development of infrastructure and is making progress 
in areas of infra-structural development. Roads form the major component for infrastructure, 
especially to connect the villages to the major urban centers and for transportation of the 
essential commodities and other products. All the major towns and villages are now connected 
by all weather roads. The length of National Highway in the State is 248 kms and the State 
Highway is over 1032.50 kms. The State is connected with the rest of the country by Rail and Air 
through Dimapur. 

Nagaland is still deficient in power generation, the other major infrastructure component 
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needed for industrial development and for general quality of life. High transmission and 
distribution loss, transformer failures and low voltage impact significantly the quality of power 
supply in the state. It is estimated that Nagaland may be suffering from peak demand shortfall 
to the tune of 20.8%. Telecommunication services in the State have made significant progress 
in the last decade, though it is still very inadequate. At the village level there may be only one 
or two telephones for the entire village. Mobile phone services have also been recently, while 
development of Information Technology is still in the nascent stages. 

The focus on tourism in Nagaland is recent. The tourism industry has not witnessed much 
development and at present the number of tourists coming to Nagaland is negligible. The 
general perception regarding security and law and order conditions, travel restrictions, poor 
communication linkages, limited tourism infrastructure etc., has greatly limited the entry of 
tourists to the state. The improving law and order condition and the growing tourist interest 
about Nagaland is a positive factor. To explore and generate employment opportunities, the 
government has declared tourism as an as an industry under the State Industrial Policy and has 
formulated and adopted the Nagaland Tourism Policy in 2001. 

Natural Resource Management

Unlike the rest of the country, management of natural resources in the State is largely vested 
with the private individuals and the local communities. Since ownership of land, water and 
resources therein were considered a common property; people had framed their own social 
norms, rules and regulations for the utilization of the resources based on the resource 
requirement and availability.

Though Nagaland is a small state, it has been endowed with a wide variety of forest types on 
account of its unique geographic locations and wide range of physiographic terrain obtained 
in the state. Forest occupy an area of approximately 8,62,930 ha, of which government 
forest account for 11.7%. The private forests vested with the villagers are being haphazardly, 
unscientifically exploited without taking into consideration the future supply. In Reserved 
Forests too, where there is banned on felling, there is large scale illegal exploitation by thieves 
in the guise of every form and types which make it possible to control these removals from 
the Reserved Forests. Most of the Sanctuaries and Parks are also meeting the same fate due 
to illegal encroachments into these areas. Most of the forests baring the inaccessible areas are 
mostly deforested due to unplanned removals arising out of ignorance, arrogance and sheer 
greed. There is however, a silver lining in the form of a revolution taking place in the jhum fields 
where the people are planting massive number of trees along with raising of their agricultural 
crops which will compensate the removals from the forests areas. However, they should be 
brought under scientific system of management based on the concept of sustained yield. 

Although a number of mineral reserves have been proved in the State, their development has 
been delayed due to various constraints, mainly remoteness, lack of infrastructure and inflow 
of investments, besides lack of industrial culture and congenial working environment.

So far, the mining activities have been confined to limestone for a 50 TPD Mini Cement Plant 



already under production at Wazeho in Phek district under Nagaland State Mineral Development 
Corporation Limited (NSMDC). The NSMDC is entrusted with the responsibilities of mineral 
development including its promotion in the state. The Oil & Natural Gas Corporation Ltd. had 
been carrying out oil exploration in the foothills and commercial production from Changpang 
oil field in Wokha district and had extracted approximately one million tonnes of crude oil till 
April 1994, after which the operation had been suspended. The State Government is already 
in the process of evolving a special arrangement for development of oil and gas resources of 
the state, in the back drop of the Special Constitutional safeguard provided under Article 371-
A, in consultation with Government of India. Apart from these, there has also been small coal 
production under unorganized sector in unscientific way by the local populace in the foothills 
of the State.

There are 4 major river systems in the state, namely Doyang, Dhansiri, Dikhu and Tizu. Of these, 
the first flows towards the west through the Assam plains to join the mighty Brahmaputra; while 
Tizu river system flows towards the east and southeast and pours into the Irrawadi in Myanmar. 
The predominant source of water in the State is surface water, in rivers, streams, ponds and 
natural springs and subsurface water occurring as ground water. Nagaland being a special 
tribal state, authority over land and its resources is largely vested with the communities and the 
government totally depends on their permission. Attempts at convincing the communities to 
share the water resources have been met with limited success. Local conflicts and quarrels over 
water is a rising phenomenon across the State. 

The number of villages having protected water supply sources in 1963 was only 59. Now 
there are 1,010 number of villages provided with the drinking water supply. The existing 
infrastructures for supplying water in the urban areas in the State are unable to cater to the 
increasing population. In the absence of alternative source to augment water supply, much of 
the populations in the urban areas are reeling under water scarcity. Usage of groundwater in 
the State is limited. However, exploration by Central Ground Water Board (CGWB) has revealed 
that the intermountain valleys as well as the Dimapur valley contain enormous groundwater 
potentialities. Groundwater has been partially harnessed for drinking and other purposes by 
construction of medium to deep tube wells in Dimapur to meet the requirements. There is 
no data regarding extraction or extent of groundwater usage. However, it is estimated that 
groundwater meets about 50% of water requirement in Dimapur. In order to augment water 
supply, people in the hilly areas, particularly Kohima have also begun to tap the groundwater 
resources and are being met with limited success.

The water resources in the State are facing silent death. The natural hydrological cycle has been 
altered due to destruction of the catchment areas and headwaters. This has resulted in reducing 
the absorbing capacity and the crucial link feeding the sources of the rivers, streams and 
underground aquifers is being lost. Apart from this, pollution from untreated sewage, industrial 
effluent, agricultural run-off etc. are also contaminating the water sources. The demand for 
water continues to escalate emphasizing the need to focus on activities for harnessing rain 
water and recharge of ground water. Inequalities and inefficiencies in the distribution system 
lead to water supply falling short of the demand in both urban and rural areas for all sectors.
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Biodiversity

Nagaland, though a small state in terms of area, has a rich and varied heritage of biodiversity 
owing to its varying physiographic and geo-climatic conditions favourable for luxuriant growth 
of vegetation. It varies from tropical rain forest to alpine vegetation and from evergreen forest 
to sub-tropical climatic region. Nagaland is located in one of the 25 hotspots of the world in 
terms of biodiversity. The state supports approximately 2,431 species belonging to 963 genera 
and 186 families under angiosperms. Gymnosperms also register their presence with 9 species, 
under 6 genera from 5 families. The faunal diversity in the state is also rich with rare birds and 
animals. There are about 32 species of mammalian fauna, 65 species of avian fauna, 42 fish 
species belonging to 10 families and 24 genera, and 9 species of reptilian fauna. A few areas of 
the state are still pristine and harbour a wide variety of endemic species of plants, animals and 
micro-organisms. However, in recent times, the biodiversity of the state is facing serious threats 
due to increasing population, pressure on agriculture to bring more areas under cultivation and 
other developmental activities.

Though Nagaland has a very rich biodiversity, hardly any documentation has been done so far. In 
2002, under the National Biodiversity Strategy and Action Plan (NBSAP) Project, the State Level 
Biodiversity Strategy and Action Plan of Nagaland had been brought out for its incorporation 
into the National Biodiversity and Action Plan of India. The NBSAP envisages the assessment 
and stock taking of biodiversity-related information at various levels, including distribution of 
endemic and endangered species and site-specific threats and pressures.
 
There is no specific policy for conservation of biodiversity in Nagaland. For the conservation 
of biodiversity, a multi-sectoral policy is necessary that encompasses the different levels of 
stakeholders, because conservation of biodiversity involves various stakeholders. To help 
explore new policy options on biodiversity, related policies should be analyzed and gaps should 
be identified.

Human Dimensions

The State has one of the highest decadal growth rate in the country (64.4%) between 1991 
and 2001 census with fertility rate of 3.77%. In spite of the high growth rate the health profile 
of the state has shown success particularly in expansion of health care infrastructure. Though 
the infrastructure has increased the quality of health care is a great concern because of the 
lack/ indifference of trained health care providers, particularly in the rural and remote areas. 
Providing of quality health services is also affected due to the inadequate number of health 
personnel and specialist in different medical discipline. The limited access has contributed 
to people seeking health care outside the state resulting in higher costs and hardship to the 
patients. 

Though statistics are not available regarding the health affects of deteriorating environment 
- water and air quality, the State is witnessing high incidence of diseases linked to lifestyle and 
changing environment like respiratory problems, cancer, heart problems, nervous disorders 
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etc. The prevalence of infectious diseases like asthma, tuberculosis, malaria and jaundice are 
higher in comparison to All India average. Asthma, a respiratory disease which is mainly caused 
due to air pollution from vehicles is more pronounced than tuberculosis and hepatitis. 

HIV/ AIDS has emerged as one of the serious public health problems confronting the state 
today. It is one of the six high prevalence states with prevalence rate of over 1.25 per cent. 
The first HIV case in Nagaland was detected in 1992 among intravenous drug users. Of the 
28,000 people screened in the past decade 1,517 have tested positive and of the 349 cases of 
AIDS that have been reported, 235 were men and 114 women. An important factor is the route 
of transmission. While sexual transmission is the predominant route, intravenous drug abuse 
has also significantly contributed to the spread of the epidemic. 41 % of the cases have been 
transmitted through intravenous drug abuse in comparison to 4.2 % nationally.

In spite of high literacy rate and greater awareness of HIV/ AIDS, this problem has persisted. 
These differentials speak for the need of modifying the environment so that the environment 
becomes more conducive to control HIV/ AIDS. A major challenge that comes with this is the 
spread of AIDS from mother to the child. Between 1999 and 2000 the screening of mothers 
through antenatal period has shown a persistent prevalence of 1.25 percent. This also speaks 
about the need for more targeted education and intervention.

Formal education and literacy came to Nagaland with advent of Christianity nearly a century 
ago. Since then, the literacy rate has steadily increased over time. The literacy rate increased 
from 42.57% in 1981 to 67.11% in 2001. The State’s literacy rate of male is 71.77% and women 
are 61.92%. The dropout rate has also decreased considerably. During 1981-82 the dropout rate 
was higher than the All India average of 72.1%; today it stands lower than the national average 
at 56.82%. Though, the State has taken a number of steps to strengthen the educational base, 
the rapid increase of institutions has not been backed with provision of adequate infrastructure 
and other physical facilities such as furniture, equipment, libraries, laboratories, etc. Though, 
the state has high literacy rate because there is easy access to schools, the level of education is 
extremely low and this is more pronounced in the rural areas. 

The state has limited opportunities for higher education. The first college in Nagaland was 
established in 1959. The first centre for higher education was established in 1978 with the 
opening of the Nagaland Campus of the North Eastern Hill University. It was only in 1994, a 
full fledged Central University was established to serve Nagaland. The Nagaland University has 
3 campuses – Lumami, Kohima and Medziphema. Over 40 colleges are affiliated to it and the 
University offers both undergraduate and postgraduate courses. It also provides for research 
opportunities at its 3 campuses. Technical education is still limited and in the absence of any 
medical or engineering colleges in the state, the government nominates and sends students 
on stipend annually to various institutions in the country as per allotment of seats made by the 
Union Government. 

The Naga society is traditionally a patrilineal society and inheritance is principally a male 
domain. There is no discrimination between sons and daughters, and though sons are 
generally preferred, girls are welcome. In the traditional governing system also, leadership is 
either hereditary or under the Village Council and only male members could be elected to 
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the Council. Though, there exist some informal spaces for women to be consulted, women 
are generally excluded from formal decision making processes. The traditional practices on 
decision making and inheritance has greatly affected women and their livelihoods most of 
whom are engaged in agriculture. 

The burden of work falls mainly on women, who form majority of the labour force. The sheer 
drudgery and hardship of women’s daily lives is reflected sharply in their ill health and often 
early and untimely death. There is clear difference in the life span of men and women. The 
hard life of women also affects the life of their new born. Rarely the new born gets any special 
attention. Breast feeding is irregular and this affects the baby’s nutrition, also rendering it 
vulnerable to disease. Bottle feeding is rare.

Their contribution to the society has been significant but they have generally remained poor 
and socially excluded due to the existing social and economic structure. However, with changing 
environment resulting from education, changing vocations, increased mobility, awareness and 
participation in the workforce newer challenges are emerging. Today, the state has successful 
achievements in the field of literacy, health, positive sex ratio and entrepreneur development. 
Even in sports, women have excelled at the National and International level. They continue to 
do so, but are also participating in newer areas and in changing environments. This has meant 
some new challenges and the need for newer understandings. 

Land Degradation

Land degradation in Nagaland is man-made as well as natural phenomenon. Rapid population 
growth, improper land use, absence of land use policy, and the growing demands of increasing 
urbanization are exerting pressure on the environment and on the natural resources of the state. 
Loss of vegetation due to deforestation, unsustainable fuel wood extraction, shifting cultivation/ 
jhum, unplanned agricultural practices, encroachment into forest land for agriculture and 
settlements, forest fire, over grazing, non-adoption of adequate soil conservation measures 
and improper crop rotation are some important factors contributing to land degradation.

Geologically entire Nagaland State is dominated by unstable shale dominant rocks. The type of 
soil that are existing are erosion prone and the rainfall pattern is such that the intensity is very 
high. As such landslides are common. Another effect is subsidence or sinking of land due to 
unstable geology. This has not only caused morphological changes in the land, but also affected 
the socio-economic condition of the people. 

Shifting cultivation is the major cause of wastelands in Nagaland. This practice has become 
unsustainable under increasing population pressures and short jhum cycle. Crop yields have 
successively declined over time and meet the food demand for only 6-8 months. It is estimated 
that a generation ago, a 12 – 14 year shifting cycle maintained soil fertility. This cycle is now 
reduced to 6-10 years and previously uncultivated and even steeper land is being taken into 
the jhum system. 
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Comprehensive study are lacking on the issue of land degradation in Nagaland. There 
are inadequate statistics on how much area is under shifting cultivation, loss of forest land 
for agriculture, etc. The land resources in the state has fast been degrading and turning into 
wastelands due to excessive dependence on jhum cultivation and destruction of forest 
resources for various reasons. Estimates projects that 61.3% of the total geographical area is 
under different categories of wastelands. The gravity of this degradation and its significance as 
a problem is perhaps the single most important natural resource management problem in the 
State today. 

A number of policy measures and practices have been initiated over the years to mitigate land 
degradation in the State. Some of the institutions involved in addressing issues related to land 
and preventing land degradation in the state are the Department of Wastelands Development, 
Department of Agriculture, Department of Soil & Water Conservation, Department of Irrigation 
& Flood Control and NEPED.

Air Pollution

Exposure to air pollution is one of the environmental threats to human health in urban centers in 
Nagaland. This problem is particularly acute in Dimapur and Kohima. The ambient atmospheric 
conditions have progressively deteriorated due to the unprecedented growth in number of 
motor vehicles, and continuous housing and industrial development. 

Air quality has deteriorated both due to human activities and natural phenomenon such 
as wind blown dust particles, etc. There are two major sources of air pollution in Nagaland, 
vehicular emissions and industrial emissions. However, these are mainly concentrated in 
Dimapur (where small scale industries are mainly concentrated) and Kohima. Other than that, 
the numerous brick kilns used seasonally (in dry season) in Dimapur are contributing to air 
pollution. All these kilns use coal and wood as their source of energy, which emit particulate 
matter, oxides of sulphur and volatile organic compounds.

In rural areas, the air pollution problems are not yet felt due to fewer motorized vehicles and 
industries. The principal sources of emission are from wood, charcoal and biomass which are 
used as sources of energy. Thus, it is likely that in rural areas the principal air contaminants 
are particulate matter and volatile organic compounds. Rural people cook inside their houses 
without adequate ventilation systems and this gives rise to severe indoor air pollution which 
adversely affects their health, particularly women and children.

Monitoring of ambient air quality in Nagaland is a very recent phenomenon. The Nagaland 
Pollution Control Board is presently monitoring the ambient air quality of Dimapur at Bank 
Colony (residential) and Hongkong Market (residential-cum-commercial). Two air pollutants 
viz., Suspended Particulate Matter (SPM) and Respirable Suspended Particulate Matter (RSPM) 
are presently being monitored. As per the data, the 24 hourly and annual averages of SPM 
at Bank Colony is within the permissible limit but the RSPM generally exceed the permissible 
limits for residential areas. However, at Hongkong Market, both SPM and RSPM exceed the 
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permissible limits for residential areas. 

Excessive noise is another important polluter of the air environment in the urban areas, 
particularly Dimapur and Kohima. Traffic noise, industrial noise, festival or cultural noise, along 
with noise generated from construction activities, DG sets, etc., are the most prominent sources 
of noise pollution. Currently, there is no conscious effort on noise management in Nagaland. 
Though, noise pollution control may not be a matter of priority because of ignorance in general 
public, but it is a salient factor impacting population, especially the children and old the most. 
Therefore, noise pollution management should be based on inter-related elements of noise 
pollution: the source, the receiver and the transmission pathway between the source and the 
receiver.

Water Pollution

There is very little documentation on the state of rivers/ water bodies as monitoring is a very 
recent phenomenon and taken up on a very limited basis. In terms of quality, the surface water 
of the state is unprotected from untreated industrial effluents and wastewater, runoff pollution 
from chemical fertilizers and pesticides. No sewage treatment facilities exist in the State. Our 
neglect of water sources has created a potential of all are water bodies becoming polluted and 
toxic in the near future. The increasing pollution of water bodies constitutes the biggest threat 
to public health. 

At present, there is limited information available on the quality of fresh water resources. Only 
one river i.e., River Dhansiri in Dimapur is monitored along 5 stations in and around Dimapur 
on a quarterly basis. The study shows that the different parameters viz., pH, conductivity, 
dissolved oxygen, BOD, total dissolved solids, total hardness, calcium, magnesium, alkalinity 
and chlorides etc., to be all within the permissible limit. 

As with the surface water, ground water in the State has not been studied extensively. Groundwater 
quality in Dimapur was assessed by NPCB at 3 stations i.e., Bank Colony, Duncan Basti and 
New Market during August 2000 and January 2002. In Duncan Basti, electrical conductivity 
of groundwater show relatively high values of up to 895 µmho/cm indicating higher degree 
of mineralization. Iron concentration in the groundwater in Bank Colony and Duncan Basti, is 
much higher than the national recommended limits and needs further investigation. As for the 
other parameters, all are within the permissible standards of the CPCB. 

Solid Waste Management

Solid waste management problem is growing day by day in all urban areas of the State. No in-
depth study regarding solid waste generation in Nagaland has been done except for Kohima 
Town where a case study was conducted by the Nagaland Pollution Control Board. The study 
revealed that as per the 1991 census and assuming waste generation of 0.21 kg/person/day, 
Kohima town was generating approximately 11.31 TPD. Taking into consideration that the 
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scenario of solid waste generation in other towns of the state may not be very different from that 
of Kohima town, the Nagaland Pollution Control Board estimates place solid waste generation 
in Nagaland at 145 – 150 TPD as per 2001 census. 

Management of waste and especially discarded polythene bags leaves much to be desired. Use 
of polythene carry bags has caused environmental problems as it is non-biodegradable. These 
bags are disposed in a haphazard manner, thus choking drains and destroying the landscape in 
cities and towns. Also, there is no serious effort by the local bodies responsible for management 
of solid wastes towards systematic recovery/ recycling of waste, except by the scavengers who 
extract readily recyclable material, spreading the refuse around and increasing the health risks 
and environmental hazards in the process. 

Medical waste is responsible for serious health hazards. Management of hospital waste has 
not yet received due attention in our State. No specific guidelines and parameters are being 
followed and implemented. Based on available information, there are 465 government health-
care facilities, around 100 private establishments and 2 military hospitals in Nagaland with total 
bed strength of approximately 2507 beds. Estimated infectious waste generation in health-care 
facilities in the State is about 650 kg/day. 

There are 2 incinerators of 50 kg/hr capacity installed at the Rangapahar and Jakhama Military 
Hospitals for treating the bio-medical wastes. Two other incinerators of 2.5 kg/hour capacity 
are installed at the Kohima and Dimapur Civil hospitals; however, they are operating without 
obtaining the required authorization and also the stack height do not meet the prescribed 
height. As for the other health-care facilities (government and private), they lack proper disposal 
system for their effluents and the solid wastes they generate, and are either burnt or mixed with 
the domestic wastes. The unscientific disposal of biomedical waste causes adverse impacts 
not only on the ecosystem but also the human environment is a cause for concern. Therefore, 
there is a pressing need to improve, develop and implement a systematic and effective method 
to tackle the management of medical wastes like storage, segregation, transfer, treatment and 
disposal in order to eliminate public health hazards.

Comprehensive status of hazardous waste generation in the State is lacking, however, 
guidelines pertaining to the management and handling of hazardous wastes needs to be strictly 
implemented as per the Hazardous Waste (Management & Handling) Rules, 1989. As per rule, 
the NPCB has granted authorization to 7 units generating hazardous wastes in the state.
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