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DYNAMIC GROUND WATER RESOURCES OF NAGALAND, 2024 

AT A GLANCE 

 

1.  
Total Annual Ground Water Recharge                   : 0.62 

BCM 
 

2.  
Annual Extractable Ground Water Resources        : 0.56 

BCM 
 

3.  
Annual Ground Water Extraction                           : 0.03 

BCM      
 

4.  Stage of Ground Water Extraction                          : 4.72 %  

 

 

 

 

 

 

 

CATEGORIZATION OF ASSESSMENT UNITS  

(Blocks/ Mandals/ Taluks) 

Sl.No Category Number of 

Assessment Units 

Recharge worthy 

Area  

Annual Extractable 

Ground Water 

Resource  

  Number % in lakh     

sq. km 

% (in bcm) % 

1 Safe 52 100 0.039 100 0.56 100 

2 Semi Critical - - - - - - 

3 Critical - - - - - - 

4 Over-Exploited - - - - - - 

5 Saline - - - - - - 

  TOTAL 52 100 0.039 100 0.56 100 
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E X E C U T I V E  S U M M A R Y  

 

 

The State of Nagaland is one of the seven states in North Eastern Region which lies between Latitudes 

25°06′ N and 27°04′ N and Longitudes; 93°20′ E and 95°15′ E. It is bounded by International boundary 

of Myanmar in the East, and the North, West and South of the state is bounded by the States of 

Arunachal Pradesh, Assam and Manipur respectively, covering an area of 16,579 sq.km. Kohima is 

the state capital. The state is basically a hilly terrain with intermontane valleys.  

Forest covers about 52% of the total geographic area. Traditional “Jhum” or shifting cultivation is 

widely practiced by the people of Nagaland. Terrace Rice cultivation is also practiced to a 

considerable extend.  

The state is predominantly occupied by high to moderate hill ranges. Geomorphologically, the state 

can be divided into eight geomorphic units. Drainage of the state is mainly structurally controlled.  

Hydrogeological condition of the state is mainly controlled by semi-consolidated and unconsolidated 

formations. The moderate to high hill ranges, comprising semi-consolidated rock formations 

belonging to Lower Tertiary formation occupying the south-central part of the state form basically a 

run-off zone. The Upper Tertiary group of rocks, in the northern part of the state, forms low to 

moderate altitude hill ranges with structural valleys. This zone is also basically a run-off zone with 

moderate to low infiltration.  

Valleys constitute around 22 % of the geographical area and are spread in northern and south western 

part of the state. The structural valleys comprise unconsolidated sediments with variable thickness 

which show moderate to high infiltration, less run-off and recharge condition. These valleys comprised 

of clay, silt, sand, gravel, kankar, pebble, cobble/ boulder etc are suitable for ground water 

development through construction well.  

The state receives heavy rainfall under the influence of SW monsoon and occasionally in winter. 

Copious rainfall is received in certain parts of the states. However, rainfall varies from place to place 

and altitude to altitude. 

In the current assessment year, both pre and post monsoon depth to water level in the state was found 

within 15 mbgl. No significant decline in ground water level trend had been observed. Chemical 

Quality of groundwater is generally good and suitable for domestic, irrigation and industrial uses. 

However, presence of high iron content is found in pockets. 
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Assessment of Dynamic GW resources of the state has been done for 52 assessment units. The 

assessment has been carried out block-wise. The recharge worthy area of the state is only 3855.07 

sq.km. 

The total annual ground water recharge in the state has been assessed as 0.62 BCM. The Annual 

Extractable Ground Water Resources of the state is 0.56 BCM after deducting the natural discharge. 

Present Ground Water Extraction is 0.03 BCM out of which 0.01 BCM                extraction is on account of 

irrigation, 0 BCM is on account of Industrial extraction and the annual domestic extraction is 0.02 

BCM. The annual allocation for Domestic use has been made as 0.02 BCM based upon the population 

data projected upto year 2025. The over-all stage of ground water extraction of the state is 4.72%. 
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CHAPTER 1 
INTRODUCTION 

The state of Nagaland comprising eleven districts as per 2011 census, covers an area of 16579 sq. km. 

The state is basically a hilly terrain with rolling hill ranges, tablelands and narrow ravines. As per 2011 

Census, the total population of the State is 1978502 out of which male population is 10,24,649 and 

female population is 9,53,853. The density of population varies from 58 (Peren) to 409 (Dimapur) 

persons per sq.km. The rural population constitutes 71% of the total population. Decadal growth rate 

between 2001 & 2011 is – 0.58%. Agriculture is the main livelihood of the people of the state and 80% 

(approx.) of the total population depend upon agriculture.  

Geological formation occurring in the state ranges in age from Pre-Cretaceous to Recent to Sub-

Recent. Geotectonically, four distinct domains have been identified in the Naga hills, which are framed 

between the foreland spur of Shillong and Mikir Massifs to the west and central Myanmar basin to the 

east. These are (1) Assam Shelf, (2) Schuppen Belt, outer belt of imbricate, anastomising thrusts (Evans 

and Mathur 1964), (3) Inner Palaeogene Fold Belt, comprising thick folded sequence of Disang and 

Barail rocks, and (4) Ophiolitic Complex occurring further east, close to Indo-Myanmar border, 

associated with Late Mesozoic-Tertiary sediments.  

The state is predominantly occupied by high to moderate hill ranges. Geomorphologically, the state 

can be divided into eight geomorphic units. Drainage of the state is mainly structurally controlled. 

Some of the prominent rivers are Tizit, Tiru, Lakong, Dikhu, Dayan, Longlang, Tuilen, Tuphoja etc.  

Hydrogeological condition of the state is mainly controlled by semi-consolidated and unconsolidated 

formations. The moderate to high hill ranges, comprising semi-consolidated rock formations belonging 

to Lower Tertiary formation occupying the south-central part of the state form basically a run-off zone. 

The Upper Tertiary group of rocks, in the northern part of the state, forms low to moderate altitude hill 

ranges with structural valleys. This zone is also basically a run-off zone with moderate to low 

infiltration.  

In the hilly area ground water manifests as springs at different contour levels. Springs play a major 

role in managing the water resources of Nagaland. Both ephemeral and perennial types of springs are 

present in the state. Ephemeral types are present mainly in higher elevation.  The springs also act as 

main contributors to the ground water storage. 

Valleys constitute around 22 % of the geographical area and are spread in northern and south western 

part of the state. Except, Dimapur valley others are yet to achieve momentum for ground water 
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development. The structural valleys comprise unconsolidated sediments with variable thickness which 

show moderate to high infiltration, less run-off and recharge condition. These valleys comprised of 

clay, silt, sand, gravel, kankar, pebble, cobble/ boulder etc are suitable for ground water development 

through construction well.  

The entire state has been categorised as “Safe” from ground water extraction point of view. The Annual 

Ground Water Recharge is 61717.4 Ham and Net Annual Ground Water Availability for future use is 

53489.6 Ham. The Annual extractable Ground Water resource is 56217.94 Ham and the Stage of 

Ground Water Extraction is 4.72 % only. 

The state of Nagaland enjoys sub-tropical to sub-montane temperate climate. The climate of the state 

varies to a great extent, even in places within a short distance. This variation in climate is mainly due 

to its physiography There are basically four seasons, viz. Pre-monsoon, Monsoon or Rainy season, 

Autumn and Winter. The pre-monsoon season commences from March to May, characterized by 

rainfall, thunder storm and relatively high temperatures. During this period, the temperature varies 

from 12oC to 34oC. The rainy season commences with the onset of southwest monsoon during June 

and lasts up to September. This encourages a lot of wet cultivation in the state.  Then, it is followed by 

short autumn from mid-October to November, which also indicates the slow retreating of monsoon 

with clear and sunny sky. The winter season commences from December to the end of February. This 

is the coldest season of the year with sharp decline in the temperature. During this period the state 

experiences very cold nights with temperature varying from 4° to 28°C. Winter months are basically 

dry with reducing diurnal range of temperature.    

Ground water in the state is slightly alkaline to neutral in nature. Electrical conductivity, total dissolved 

solids are very less, indicating soft water. Other constituents are within permissible limit of drinking, 

agricultural and industrial water standard set by BIS. In general, the chemical quality of ground water 

is good and potable in the state. Chemical analysis of ground water showed that there is ground water 

pollution by presence of excess nitrate in some places. 

The previous assessment of dynamic groundwater resources of Nagaland was carried out block-wise 

during 2022-23. The assessment was done for 52 blocks of the state. The current (2023-24) dynamic 

ground water resources of the state has been assessed jointly by Central Ground Water Board and 

Directorate of Geology and Mining, Govt. of Nagaland based on GEC 2015 methodology. The 

assessment has been done block-wise. Watershed as an assessment unit could not be taken up due to 

paucity of watershed wise data in the state.  
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For the current assessment,  various data  provided by Water Resources Department,  Soil and Water 

Conservation Department, Agriculture Department,  Govt. of Nagaland have been used. For population 

data, projected population based on 2011 census report has been used.  

Ground water regime: 

In Nagaland, ground water in general, occurs under unconfined to semi-confined conditions. 

Hydrogeological condition of the state is mainly controlled by two distinct formations, i.e., semi-

consolidated and unconsolidated formations. The semi-consolidated formations gradually experience 

more rigidness from north to south and the unconsolidated formations attaining maturity from south to 

north. The structural valleys comprise unconsolidated sediments, with variable thickness, show 

moderate to high infiltration, less run-off and recharge condition. Intermontane valleys are suitable for 

ground water development through construction of dug wells and tube wells. 

Movement and occurrence of ground water in consolidated formation is controlled by secondary 

porosity like joints, faults etc. Yield is expected to be moderate to good along the fractures where 

intersection of more than one set of fractures and joints are present.  

In unconsolidated formation, the pre and post monsoon water levels generally varies from 2.21 to  

13.56 mbgl and 2.25 to 11.51 mbgl respectively..   

Water level trends for the period of last 10 years shows that most of the fall and rise have been recorded 

within 4 m. 

Spring:  

Spring is defined as a localized natural discharge of ground water appearing at the ground surface as a 

current of flowing water through well-defined outlets.  Though ground water prospect is low in hilly 

areas, ground water emanates as springs. Nagaland endowed with abundant rainfall, numerous springs  

appears  in the state during rainy season. However, most of the spring dries up or its discharge dwindles  

during the lean period. Traditionally tribal people living in the hilly areas use spring water for drinking 

and domestic purpose. In the foothill areas people used to arrest the spring water by constructing 

seasonal / permanent bund on small streamlets / cherras and use for irrigation purpose and also used 

for drinking & domestic purposes. In the hill slopes people divert spring water for irrigation purposes 

The springs are mainly located in the  foothills and intermontane valleys. Some perennial springs flow 

throughout the year but their yield decrease significantly during the dry season (March – April).  

However, several perennial springs potential with good potential exist  in the state. Most of the springs 

show drastic increase in discharge during post-monsoon season suggesting the direct influence of 

rainfall recharge. 
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Springs found in Nagaland are mainly depression (topographic) and fractured types. It has also been 

observed that the discharge of springs increases during monsoon season and gradually decreases with 

the cessation in rainfall.  

Ground Water Quality 

Quality of water is one of the important factors for its usefulness. The water quality requirement varies 

depending on its utility. The quality of water is governed by the presence of suspended particle and 

dissolved gases/solutes. Ground water contains various salts in dissolved form, which determines its 

utility. While passing through the porous media made up of different types of rock formations, the 

ground water dissolves various salts depending upon the parent rock material. However, ground water 

is usually free from bacteriological contamination.  

The suitability of water for various purposes such as drinking, industrial uses, agriculture uses etc. is 

dependent on the presence of various chemical constituents.  The standard norm for different purposes 

has been set by different organizations like Bureau of Indian Standard (BIS), World Health 

Organization (WHO), Indian Council of Medical Research (ICMR) etc. The prescribed guideline 

values are not mandatory limits and are based on socio-economic and environment conditions of a 

nation. CGWB follows the standard set by BIS (2003) for recommendations of drinking water 

standards. In general, the water of the state is slightly alkaline to neutral in nature. Electrical 

conductivity, total dissolved solids are very less, indicating soft water. Other constituents are within 

permissible limit of drinking, agricultural and industrial water standard set by BIS. So far no chemical 

pollution has been detected in the state. However, the shallow water bearing zone in the valleys of 

northernmost part of the state, the iron content in ground water is higher than the permissible limit. 

Spring water is the main source of drinking water in the hilly areas of the state, which is safe from 

chemical contamination point of view. However, the bacteriological contamination should be checked 

before spring water is used for drinking purpose.   
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CHAPTER 2 

GROUND WATER RESOURCE ESTIMATION METHODOLOGY 

Ground water resource as in 2024 have been estimated following the guidelines mentioned in the GEC 

2015 methodology using appropriate assumptions depending on data availability. The principal 

attributes of GEC 2015 methodology are given below: 

It is also important to add that as it is advisable to restrict the groundwater development as far as 

possible to annual replenishable resources, the categorization also considers the relation between the 

annual replenishment and groundwater development. An area devoid of ground water potential may 

not be considered for development and may remain safe whereas an area with good groundwater 

potential may be developed and may become over exploited over a period. Thus, water augmentation 

efforts can be successful in such areas, where the groundwater potential is high and there is scope for 

augmentation. 

2.1. GROUND WATER ASSESSMENT OF UNCONFINED AQUIFER 

Though the assessment of ground water resources includes assessment of dynamic and in-storage 

resources, the development planning should mainly focus on dynamic resource as it gets replenished 

on an annual basis. Changes in static or in-storage resources normally reflect long-term impacts of 

ground water mining. Such resources may not be replenishable annually and may be allowed to be 

extracted only during exigencies with proper planning for augmentation in the succeeding excess 

rainfall years. 

2.1.1. Assessment of Annually Replenishable or Dynamic Ground Water Resources 

The methodology for ground water resources estimation is based on the principle of water balance as 

given below – 

𝑰𝒏𝒇𝒍𝒐𝒘 − 𝑶𝒖𝒕𝒇𝒍𝒐𝒘 = 𝑪𝒉𝒂𝒏𝒈𝒆 𝒊𝒏 𝑺𝒕𝒐𝒓𝒂𝒈𝒆(𝒐𝒇 𝒂𝒏 𝒂𝒒𝒖𝒊𝒇𝒆𝒓) … … … … … … … … … … … … . . (𝟏) 

Equation (1) can be further elaborated as – 

∆𝑺 = 𝑹𝑹𝑭 + 𝑹𝑺𝑻𝑹 + 𝑹𝑪 + 𝑹𝑺𝑾𝑰 + 𝑹𝑮𝑾𝑰 + 𝑹𝑻𝑷 + 𝑹𝑾𝑪𝑺 ± 𝑽𝑭 ± 𝑳𝑭 − 𝑮𝑬 − 𝑻 − 𝑬 − 𝑩 … … . . (𝟐) 

Where, 

ΔS - Change is storage 

RRF - Rainfall recharge 

RSTR - Recharge from stream channels 

RC - Recharge from canals 

RSWI - Recharge from surface water irrigation 

RGWI - Recharge from ground water irrigation 

RTP - Recharge from Tanks & Ponds 

RWCS - Recharge from water conservation structures 

VF - Vertical flow across the aquifer system 
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LF - Lateral flow along the aquifer system (through flow) 

GE - Ground Water Extraction 

T - Transpiration 

E - Evaporation 

B - Base flow 

Due to lack of data for all the components in most of the assessment units, at present the water budget 

has been assessed based on major components only, taking into consideration certain reasonable 

assumptions. The estimation has been carried out using lumped parameter estimation approach keeping 

in mind that data from many more sources if available may be used for refining the assessment. 

2.1.1.1. Rainfall Recharge 

Ground water recharge has been estimated on ground water level fluctuation and specific yield 

approach since this method considers the response of ground water levels to ground water input and 

output components. In units or subareas where adequate data on ground water level fluctuations are 

not available, ground water recharge is estimated using rainfall infiltration factor method only. The 

rainfall recharge during non-monsoon season has been estimated using rainfall infiltration factor 

method only. 

2.1.1.1.1. Ground Water Level Fluctuation Method 

The ground water level fluctuation method is used for assessment of rainfall recharge in the monsoon 

season. The ground water balance equation in non-command areas is given by 

∆𝑺 = 𝑹𝑹𝑭 + 𝑹𝑺𝑻𝑹 + 𝑹𝑺𝑾𝑰 + 𝑹𝑮𝑾𝑰 + 𝑹𝑻𝑷 + 𝑹𝑾𝑪𝑺 ± 𝑽𝑭 ± 𝑳𝑭 − 𝑮𝑬 − 𝑻 − 𝑬
− 𝑩 … … … … … … … . . (𝟑) 

Where, 

ΔS - Change is storage 

RRF - Rainfall recharge 

RSTR - Recharge from stream channels 

RSWI - Recharge from surface water irrigation 

RGWI - Recharge from ground water irrigation 

RTP - Recharge from Tanks& Ponds 

RWCS - Recharge from water conservation structures 

VF - Vertical flow across the aquifer system 

LF - Lateral flow along the aquifer system (through flow) 

GE - Ground water extraction 

T - Transpiration 

E - Evaporation 

B - Base flow 

Whereas the water balance equation in command area have another term i.e., Recharge due to canals 

(RC) and the equation is as follows: 

∆𝑺 = 𝑹𝑹𝑭 + 𝑹𝑺𝑻𝑹 + 𝑹𝑪 + 𝑹𝑺𝑾𝑰 + 𝑹𝑮𝑾𝑰 + 𝑹𝑻𝑷 + 𝑹𝑾𝑪𝑺 ± 𝑽𝑭 ± 𝑳𝑭 − 𝑮𝑬 − 𝑻 − 𝑬
− 𝑩 … … … … . . . (𝟒) 
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The change in storage has been estimated using the following equation: 

∆𝑺 = ∆𝒉 × 𝑨 × 𝑺𝒀 … … … … … … … … … … … … … … … … . … … … … … … . . (𝟓) 

Where, 

ΔS - Change is storage 

Δh - rise in water level in the monsoon season 

A - Area for computation of recharge 

SY - Specific Yield 

Substituting the expression in equation (5) for storage increase ΔS in terms of water level fluctuation 

and specific yield, the equations (3) & (4) becomes (6) & (7) for non-command and command sub-

units, 

𝑹𝑹𝑭 = ∆𝒉 × 𝑨 × 𝑺𝒀 − 𝑹𝑺𝑻𝑹 − 𝑹𝑺𝑾𝑰 − 𝑹𝑮𝑾𝑰 − 𝑹𝑻𝑷 − 𝑹𝑾𝑪𝑺 ± 𝑽𝑭 ± 𝑳𝑭 + 𝑮𝑬 + 𝑻 + 𝑬
+ 𝑩 … … … … … . . (𝟔) 

𝑹𝑹𝑭 = ∆𝒉 × 𝑨 × 𝑺𝒀 − 𝑹𝑺𝑻𝑹 − 𝑹𝑪 − 𝑹𝑺𝑾𝑰 − 𝑹𝑮𝑾𝑰 − 𝑹𝑻𝑷 − 𝑹𝑾𝑪𝑺 ± 𝑽𝑭 ± 𝑳𝑭 + 𝑮𝑬 + 𝑻 + 𝑬
+ 𝑩 … … … . (𝟕) 

Where base flow/ recharge to/from streams have not been estimated, the same is assumed to be zero. 

The rainfall recharge obtained by using equation (6) and (7) provides the recharge in any particular 

monsoon season for the associated monsoon season rainfall. This estimate has been normalized for the 

normal monsoon season rainfall as per the procedure indicated below. 

Normalization of Rainfall Recharge 

Let Ri be the rainfall recharge and ri be the associated rainfall. The subscript “i” takes values 1 to N 

where N is the number of years for which data is available. This should be at least 5. The rainfall 

recharge, Ri is obtained as per equation (6) & equation (7) depending on the sub-unit for which the 

normalization is being done. 

After the pairs of data on Ri and ri have been obtained as described above, a normalisation procedure 

is carried out for obtaining the rainfall recharge corresponding to the normal monsoon season rainfall. 

Let r(normal) be the normal monsoon season rainfall obtained as the average of recent 30 to 50 years 

of monsoon season rainfall. Two methods are possible for the normalisation procedure. The first 

method is based on a linear relationship between recharge and rainfall of the form  

𝑹 = 𝒂𝒓 … … … … … … … … … … … … … … … … … … . . … … … . (𝟖) 

Where, 

R = Rainfall recharge during monsoon season 

r = Monsoon season rainfall 

a = a constant 

The computational procedure is followed in the first method is as given below: 

𝑹𝑹𝑭(𝒏𝒐𝒓𝒎𝒂𝒍) =
∑ [𝑹𝒊

𝒓(𝒏𝒐𝒓𝒎𝒂𝒍)

𝒓𝒊
]𝑵

𝒊=𝟏

𝑵
… … … … … … … … … . . … … … … … … . . (𝟗) 

Where,  
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RRF(normal) - Normalized Rainfall Recharge in the monsoon season 

Ri- Rainfall Recharge in the monsoon season for the ithyear 

r(normal) - Normal monsoon season rainfall 

ri- Rainfall in the monsoon season for the ith year 

N - No. of years for which data is available 

 

The second method is also based on a linear relation between recharge and rainfall. However, this 

linear relationship is of the form,  

𝑹𝑹𝑭(𝒏𝒐𝒓𝒎𝒂𝒍) = 𝒂 × 𝒓(𝒏𝒐𝒓𝒎𝒂𝒍) + 𝒃 … … … … … … … … … … … … … … … … … … … … . . (𝟏𝟎) 

Where, 

RRF(normal) - Normalized Rainfall Recharge in the monsoon season 

r(normal) - Normal monsoon season rainfall 

a  and b - Constants. 

The two constants ‘a’ and ‘b’ in the above equation are obtained through a linear regression analysis. 

The computational procedure has been followed in the second method is as given below: 

𝒂 =
𝑵𝑺𝟒 − 𝑺𝟏𝑺𝟐

𝑵𝑺𝟑 − 𝑺𝟏
𝟐

… … … … … … … … … … … … … … … … … (𝟏𝟏) 

𝒃 =
𝑺𝟐 − 𝒂𝑺𝟏

𝑵
… … … … … … … … … … … … … … … … … … . (𝟏𝟐) 

Where, 

𝑺𝟏 = ∑ 𝒓𝒊

𝑵

𝒊=𝟏

  ,   𝑺𝟐 = ∑ 𝑹𝒊

𝑵

𝒊=𝟏

  ,    𝑺𝟑 = ∑ 𝒓𝒊
𝟐

𝑵

𝒊=𝟏

  ,    𝑺𝟒 = ∑ 𝑹𝒊𝒓𝒊

𝑵

𝒊=𝟏

 

2.1.1.1.2. Rainfall Infiltration Factor Method 

The rainfall recharge estimation based on Water level fluctuation method reflects actual field 

conditions since it takes into account the response of ground water level. However the ground water 

extraction estimation included in the computation of rainfall recharge using water level fluctuation 

approach is often subject to uncertainties. Therefore, the rainfall recharge obtained from water level 

fluctuation approach has been compared with that estimated using rainfall infiltration factor method. 

Recharge from rainfall is estimated by using the following relationship – 

𝑹𝑹𝑭 = 𝑹𝑭𝑰𝑭 × 𝑨 ×
(𝑹 − 𝒂)

𝟏𝟎𝟎𝟎
… … … … … … … … … … … … . . (𝟏𝟑) 

Where, 

RRF - Rainfall recharge in ham 

A - Area in hectares 

RFIF - Rainfall Infiltration Factor 

R- Rainfall in mm 

a - Minimum threshold value above which rainfall induces ground water recharge in mm 

The threshold limit of minimum and maximum rainfall event which can induce recharge to the aquifer 

is considered while estimating ground water recharge using rainfall infiltration factor method. The 
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minimum threshold limit is in accordance with the relation shown in equation (13) and the maximum 

threshold limit is based on the premise that after a certain limit, the rate of storm rain is too high to 

contribute to infiltration and they will only contribute to surface runoff. Thus, 10% of Normal annual 

rainfall has been taken as minimum rainfall threshold and 3000 mm as maximum rainfall limit. While 

computing the rainfall recharge, 10% of the normal annual rainfall has been deducted from the 

monsoon rainfall and balance rainfall is considered for computation of rainfall recharge. The same 

recharge factor is used for both monsoon and non-monsoon rainfall, with the condition that the 

recharge due to non-monsoon rainfall is taken as zero, if the normal rainfall during the non-monsoon 

season is less than 10% of normal annual rainfall. In using the method based on the specified norms, 

recharge due to both monsoon and non-monsoon rainfall has been estimated for normal rainfall, based 

on recent 30 to 50 years of data. 

2.1.1.1.3. Percent Deviation 

After computing the rainfall recharge for normal monsoon season rainfall using the ground water level 

fluctuation method and rainfall infiltration factor method these two estimates is compared with each 

other. A term, Percent Deviation (PD) which is the difference between the two expressed as a 

percentage of the later is computed as 

 

𝑷𝑫 =
𝑹𝑹𝑭(𝒏𝒐𝒓𝒎𝒂𝒍, 𝒘𝒕𝒇𝒎) − 𝑹𝑹𝑭(𝒏𝒐𝒓𝒎𝒂𝒍, 𝒓𝒊𝒇𝒎)

𝑹𝑹𝑭(𝒏𝒐𝒓𝒎𝒂𝒍, 𝒓𝒊𝒇𝒎)
× 𝟏𝟎𝟎 … … … … … … . … … … . (𝟏𝟒) 

Where, 

RRF (normal, wlfm) =  Rainfall recharge for normal monsoon season rainfall estimated by the 

ground water level fluctuation method  

RRF (normal, rifm) =  Rainfall recharge for normal monsoon season rainfall estimated by  

  the rainfall infiltration factor method  

The rainfall recharge for normal monsoon season rainfall is finally adopted as per the criteria given 

below:  

• If PD is greater than or equal to -20%, and less than or equal to +20%, RRF (normal) is taken as 

the value estimated by the ground water level fluctuation method.  

• If PD is less than -20%, RRF (normal) is taken as equal to 0.8 times the value estimated by the 

rainfall infiltration factor method.  

• If PD is greater than +20%, RRF (normal) is taken as equal to 1.2 times the value estimated by 

the rainfall infiltration factor method. 

2.1.1.2. Recharge from Other Sources 
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Recharge from other sources constitutes recharges from canals, surface water irrigation, ground water 

irrigation, tanks & ponds and water conservation structures in command areas where as in non-

command areas it constitutes the recharge due to surface water irrigation, ground water irrigation, tanks 

& ponds and water conservation structures. The methods of estimation of recharge from different 

sources are used in the assessment as follows. 

Sl. 

No. 

Source Estimation Formula Parameters 

1 
Recharge from 

Canals 

𝑅𝐶 = 𝑊𝐴 × 𝑆𝐹
× 𝐷𝑎𝑦𝑠 

RC = Recharge from Canals 

WA = Wetted Area 

SF = Seepage Factor 

Days = Number of Canal Running 

Days 

2 

Recharge from 

Surface Water 

Irrigation 

𝑅𝑆𝑊𝐼 = 𝐴𝐷 × 𝐷𝑎𝑦𝑠
× 𝑅𝐹𝐹 

RSWI = Recharge due to applied surface 

water irrigation 

AD = Average Discharge 

Days = Number of days water is 

discharged to the Fields 

RFF = Return Flow Factor 

3 

Recharge from 

Ground Water 

Irrigation 

𝑅𝐺𝑊𝐼 = 𝐺𝐸𝐼𝑅𝑅 × 𝑅𝐹𝐹 

RGWI = Recharge due to applied ground 

water irrigation 

GEIRR = Ground Water Extraction for 

Irrigation 

RFF = Return Flow Factor 

4 
Recharge due to 

Tanks & Ponds 

𝑅𝑇𝑃 = 𝐴𝑊𝑆𝐴 × 𝑁
× 𝑅𝐹 

RTP = Recharge due to Tanks & Ponds 

AWSA = Average Water Spread Area 

N = Number of days Water is available 

in the Tank/Pond 

RF = Recharge Factor 

5 

Recharge due to 

Water 

Conservation 

Structures 

𝑅𝑊𝐶𝑆 = 𝐺𝑆 × 𝑅𝐹 

RWCS = Recharge due to Water 

Conservation Structures 

GS = Gross Storage = Storage Capacity 

multiplied by number of fillings. 

RF = Recharge Factor 

2.1.1.3. Evaporation and Transpiration 

Evaporation is estimated for the aquifer in the assessment unit if water levels in the aquifer are within 

the capillary zone. For areas with water levels within 1.0mbgl, evaporation is estimated using the 

evaporation rates available for other adjoining areas. If depth to water level is more than 1.0mbgl, the 

evaporation losses from the aquifer is taken as zero. 
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Transpiration through vegetation has been estimated if water levels in the aquifer are within the 

maximum root zone of the local vegetation. If water levels are within 3.5mbgl, transpiration is 

estimated using the transpiration rates available for other areas. If it is greater than3.5m bgl, the 

transpiration has been taken as zero. 

2.1.1.4. Recharge During Monsoon Season 

The sum of normalized monsoon rainfall recharge and the recharge from other sources and lateral and 

vertical flows into & out of the sub unit and stream inflows & outflows during monsoon season is the 

total recharge/ accumulation during monsoon season for the sub unit. Similarly, this is to be computed 

for all the sub units available in the assessment unit. 

2.1.1.5. Recharge During Non-Monsoon Season 

The rainfall recharge during non-monsoon season is estimated using rainfall infiltration factor Method 

only when the non-monsoon season rainfall is more than 10% of normal annual rainfall. The sum of 

non-monsoon rainfall recharge and the recharge from other sources and lateral and vertical flows into 

& out of the sub unit and stream inflows & outflows during non-monsoon season is the total recharge/ 

accumulation during non-monsoon season for the sub unit. Similarly, this is to be computed for all the 

sub units available in the assessment unit. 

2.1.1.6. Total Annual Ground Water Recharge 

The sum of the recharge/ accumulations during monsoon and non-monsoon seasons is the total annual 

ground water recharge/ accumulations for the sub unit. Similarly, this is computed for all the sub units 

available in the assessment unit. 

2.1.1.7. Annual Extractable Ground Water Resource (EGR) 

The Annual Extractable Ground Water Resource (EGR) is computed by deducting the Total Annual 

Natural Discharge from Total Annual Ground Water Recharge. 

In the water level fluctuation method, a significant portion of base flow is already accounted for by 

taking the post monsoon water level one month after the end of rainfall. The base flow in the remaining 

non-monsoon period is likely to be small, especially in hard rock areas. In the assessment units, where 

river stage data are not available and neither the detailed data for quantitative assessment of the natural 

discharge are available, allocation of unaccountable natural discharges to 5% or 10% of annual 

recharge is considered. If the rainfall recharge is assessed using water level fluctuation method this has 

been taken 5% of the annual recharge and if it is assessed using rainfall infiltration factor method, 10% 

of the annual recharge is considered. The balance is account for Annual Extractable Ground Water 

Resources (EGR). 
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2.1.1.8. Estimation of Ground Water Extraction 

Ground water draft or extraction is assessed as follows. 

𝑮𝑬𝑨𝑳𝑳 = 𝑮𝑬𝑰𝑹𝑹 + 𝑮𝑬𝑫𝑶𝑴 + 𝑮𝑬𝑰𝑵𝑫 … … … … … … … … … … … … … … … … (𝟏𝟓) 

Where,  

GEALL = Ground water extraction for all uses 

GEIRR = Ground water extraction for irrigation 

GEDOM = Ground water extraction for domestic uses 

GEIND = Ground water extraction for industrial uses 

 

2.1.1.8.1. Ground Water Extraction for Irrigation (GEIRR) 

The methods for estimation of ground water extraction are as follows. 

Unit Draft Method: – In this method, season-wise unit draft of each type of well in an assessment unit 

is estimated. The unit draft of different types (eg. Dug well, Dug cum bore well, shallow tube well, 

deep tube well, bore well etc.) is multiplied with the number of wells of that particular type to obtain 

season-wise ground water extraction by that particular structure. 

Crop Water Requirement Method: – For each crop, the season-wise net irrigation water requirement 

is determined. This is then multiplied with the area irrigated by ground water abstraction structures. 

The database on crop area is obtained from Revenue records in Tehsil office, Agriculture Census and 

also by using Remote Sensing techniques. 

Power Consumption Method: –Ground water extraction for unit power consumption (electric) is 

determined. Extraction per unit power consumption is then multiplied with number of units of power 

consumed for agricultural pump sets to obtain total ground water extraction for irrigation. 

2.1.1.8.2. Ground Water Extraction for Domestic Use (GEDOM) 

There are several methods for estimation of extraction for domestic use(GEDOM). Some of the 

commonly adopted methods are described here. 

Unit Draft Method: – In this method, unit draft of each type of well is multiplied by the number of 

wells used for domestic purpose to obtain the domestic ground water extraction. 

Consumptive Use Method: – In this method, population is multiplied with per capita consumption 

usually expressed in litre per capita per day (lpcd). It can be expressed using following equation. 

𝑮𝑬𝑫𝑶𝑴 = 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 × 𝑪𝒐𝒏𝒔𝒖𝒎𝒑𝒕𝒊𝒗𝒆 𝑹𝒆𝒒𝒖𝒊𝒓𝒆𝒎𝒆𝒏𝒕 × 𝑳𝒈 … … … … … . … … … … … … . (𝟏𝟔) 

Where,  

Lg = Fractional Load on Ground Water for Domestic Water Supply. 

The Load on Ground water can be obtained from the Information based on Civic water supply agencies 

in urban areas. 

2.1.1.8.3. Ground Water Extraction for Industrial Use (GEIND) 
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The commonly adopted methods for estimating the extraction for industrial use are as below:  

Unit Draft Method: - In this method, unit draft of each type of well is multiplied by the number of 

wells used for industrial purpose to obtain the industrial ground water extraction. 

Consumptive Use Pattern Method: – In this method, water consumption of different industrial units 

is determined. Numbers of Industrial units which are dependent on ground water are multiplied with 

unit water consumption to obtain ground water extraction for industrial use. 

𝑮𝑬𝑰𝑵𝑫 = 𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝑰𝒏𝒅𝒖𝒔𝒕𝒓𝒊𝒂𝒍 𝑼𝒏𝒊𝒕𝒔 × 𝑼𝒏𝒊𝒕 𝑾𝒂𝒕𝒆𝒓 𝑪𝒐𝒏𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏
× 𝑳𝒈 … … … . . … … … . (𝟏𝟕) 

Where, 

Lg = Fractional load on ground water for industrial water supply. 

The load on ground water for industrial water supply can be obtained from water supply agencies in 

the Industrial belt.  

Ground water extraction obtained from different methods need to be compared and based on field 

checks, the seemingly best value may be adopted. At times, ground water extraction obtained by 

different methods may vary widely. In such cases, the value matching the field situation should be 

considered. The storage depletion during a season, where other recharges are negligible can be taken 

as ground water extraction during that particular period. 

2.1.1.9. Stage of Ground Water Extraction 

The stage of ground water extraction is defined by, 

𝑺𝒕𝒂𝒈𝒆 𝒐𝒇 𝑮𝑾 𝑬𝒙𝒕𝒓𝒂𝒄𝒕𝒊𝒐𝒏

=
𝑬𝒙𝒊𝒔𝒕𝒊𝒏𝒈 𝑮𝒓𝒐𝒔𝒔 𝑮𝑾 𝑬𝒙𝒕𝒓𝒂𝒄𝒕𝒊𝒐𝒏 𝒇𝒐𝒓 𝒂𝒍𝒍 𝑼𝒔𝒆𝒔

𝑨𝒏𝒏𝒖𝒂𝒍 𝑬𝒙𝒕𝒓𝒂𝒄𝒕𝒂𝒃𝒍𝒆 𝑮𝑾 𝑹𝒆𝒔𝒐𝒖𝒓𝒄𝒆𝒔
× 𝟏𝟎𝟎 … … … . . … (𝟏𝟖) 

The existing gross ground water extraction for all uses refers to the total of existing gross ground water 

extraction for irrigation and all other purposes. The stage of ground water extraction should be obtained 

separately for command areas, non-command areas and poor ground water quality areas. 

2.1.1.10. Validation of Stage of Ground Water Extraction 

The assessment based on the stage of ground water extraction has inherent uncertainties. In view of 

this, it is desirable to validate the ‘Stage of Ground Water Extraction’ with long term trend of ground 

water levels. 

Long term Water Level trends are prepared for a minimum period of 10 years for both pre-monsoon 

and post-monsoon period. If the ground water resource assessment and the trend of long term water 

levels contradict each other, this anomalous situation requires a review of the ground water resource 
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computation, as well as the reliability of water level data. The mismatch conditions are enumerated 

below. 

SOGWE Ground Water Level Trend Remarks 

≤ 70% Significant decline in trend in both pre-monsoon and 

post-monsoon  

Not acceptable and needs 

reassessment  

> 100% No significant decline in both pre-monsoon and post-

monsoon long term trend  

Not acceptable and needs 

reassessment  

2.1.1.11. Categorisation of Assessment Unit 

2.1.1.11.1.Categorisation of Assessment Unit Based on Quantity 

The categorisation based on status of ground water quantity is defined by Stage of Ground Water 

Extraction as given below: 
Stage of Ground Water Extraction  Category 

≤ 70% Safe 

> 70% and ≤90% Semi-critical 

> 90% and ≤100% Critical 

> 100% Over Exploited 

2.1.1.11.2.Categorisation of Assessment Unit Based on Quality 

As it is not possible to categorize the assessment units in terms of the extent of quality hazard, based 

on the available water quality monitoring mechanism and database on ground water quality, the 

Committee recommends that each assessment unit, in addition to the Quantity based categorization 

(safe, semi-critical, critical and over-exploited) should bear a quality hazard identifier. If any of the 

three quality hazards in terms of Arsenic, Fluoride and Salinity are encountered in the assessment sub 

unit in mappable units, the assessment sub unit has been tagged with the particular Quality hazard. 

2.1.1.12. Allocation of Ground Water Resource for Utilisation 

The Annual Extractable Ground Water Resources are to be apportioned between domestic, industrial 

and irrigation uses. Among these, as per the National Water Policy, requirement for domestic water 

supply is to be accorded priority. This requirement based on population has been projected to the year 

2025, per capita requirement of water for domestic use, and relative load on ground water for urban 

and rural water supply. In situations where adequate data is not available to make this estimate, the 

following empirical relation has been utilized. 

𝑨𝒍𝒍𝒐𝒄 = 𝟐𝟐 × 𝑵 × 𝑳𝒈𝒎𝒎 𝒑𝒆𝒓 𝒚𝒆𝒂𝒓 … … … … … … … … . … … … … … … … . (𝟏𝟗) 

Where, 

Alloc = Allocation for domestic water requirement 

N = population density in the unit in thousands per sq. km. 

Lg= fractional load on ground water for domestic water supply (≤ 1.0) 

2.1.1.13. Net Annual Ground Water Availability for Future Use 
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The water available for future use is obtained by deducting the allocation for domestic use and current 

extraction for Irrigation and Industrial uses from the Annual Extractable Ground Water Recharge. The 

resulting ground water potential is termed as the net annual ground water availability for future use. 

The Net annual ground water availability for future use is calculated separately for non-command areas 

and command areas. As per the recommendations of the R&D Advisory committee, the ground water 

available for future use can never be negative. If it becomes negative, the future allocation of Domestic 

needs can be reduced to current extraction for domestic use. Even then if it is still negative, then the 

ground water available for future uses has been projected as zero. 

2.1.1.14. Additional Potential Resources under Specific Conditions 

2.1.1.14.1.Potential Resource Due to Spring Discharge 

Spring discharge occurs at the places where ground water level cuts the surface topography. The spring 

discharge is equal to the ground water recharge minus the outflow through evaporation and 

evapotranspiration and vertical and lateral sub-surface flow. Thus, Spring Discharge is a form of 

‘Annual Extractable Ground Water Recharge’. It is a renewable resource, though has not been used 

for Categorisation. Spring discharge measurement has been carried out by volumetric measurement of 

discharge of the springs. Spring discharges multiplied with time in days of each season will give the 

quantum of spring resources available during that season.  

𝑷𝒐𝒕𝒆𝒏𝒕𝒊𝒂𝒍 𝒈𝒓𝒐𝒖𝒏𝒅 𝒘𝒂𝒕𝒆𝒓 𝒓𝒆𝒔𝒐𝒖𝒓𝒄𝒆 𝒅𝒖𝒆 𝒕𝒐 𝒔𝒑𝒓𝒊𝒏𝒈𝒔
= 𝑸 × 𝑵𝒐. 𝒐𝒇𝒅𝒂𝒚𝒔 … … … … . . … … . (𝟐𝟎) 

Where, 

Q = Spring Discharge 

No of days = No of days spring yields. 

2.1.1.14.2.Potential Resource in Waterlogged and Shallow Water Table Areas 

In the area where the ground water level is less than 5m below ground level or in waterlogged areas, 

the resources up to 5m below ground level are potential and would be available for development in 

addition to the annual recharge in the area. The computation of potential resource to ground water 

reservoir in shallow water table areas has been done by adopting the following equation: 

𝑷𝒐𝒕𝒆𝒏𝒕𝒊𝒂𝒍 𝒈𝒓𝒐𝒖𝒏𝒅𝒘𝒂𝒕𝒆𝒓 𝒓𝒆𝒔𝒐𝒖𝒓𝒄𝒆 𝒊𝒏 𝒔𝒉𝒂𝒍𝒍𝒐𝒘 𝒘𝒂𝒕𝒆𝒓 𝒕𝒂𝒃𝒍𝒆 𝒂𝒓𝒆𝒂𝒔
= (𝟓 − 𝑫) × 𝑨 × 𝑺𝒀 … … … . . (𝟐𝟏) 

Where, 

D = Depth to water table below ground surface in pre-monsoon period in shallow aquifers. 

A = Area of shallow water table zone. 

SY = Specific Yield 

2.1.1.14.3.Potential Resource in Flood Prone Areas 

Ground water recharge from a flood plain is mainly the function of the following parameters-  
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• Areal extent of flood plain  

• Retention period of flood  

• Type of sub-soil strata and silt charge in the river water which gets deposited and controls 

seepage  

Since collection of data on all these factors is time taking and difficult, in the meantime, the potential 

resource from flood plain may be estimated on the same norms as for ponds, tanks and lakes. This has 

been calculated over the water spread area and only for the retention period using the following 

formula. 

𝑷𝒐𝒕𝒆𝒏𝒕𝒊𝒂𝒍 𝒈𝒓𝒐𝒖𝒏𝒅𝒘𝒂𝒕𝒆𝒓 𝒓𝒆𝒔𝒐𝒖𝒓𝒄𝒆 𝒊𝒏 𝑭𝒍𝒐𝒐𝒅 𝑷𝒓𝒐𝒏𝒆 𝑨𝒓𝒆𝒂𝒔

= 𝟏. 𝟒 × 𝑵 ×
𝑨

𝟏𝟎𝟎𝟎
… … … … … … … . . . (𝟐𝟐) 

Where,  

N = No. of Days Water is Retained in the Area  

A = Flood Prone Area 

2.1.1.15. Apportioning of Ground Water Assessment from Watershed to Development Unit 

Where the assessment unit is a watershed, there is a need to convert the ground water assessment in 

terms of an administrative unit such as block/ taluka/ mandal. This has been done as follows.  

A block may comprise of one or more watersheds, in part or full. First, the ground water assessment 

in the subareas, command, non-command and poor ground water quality areas of the watershed has 

been converted into depth unit (mm), by dividing the annual recharge by the respective area. The 

contribution of this subarea of the watershed to the block, is now calculated by multiplying this depth 

with the area in the block occupied by this sub-area.  

The total ground water resource of the block has been presented separately for each type of sub-area, 

namely for command areas, non-command areas and poor ground water quality areas, as in the case of 

the individual watersheds. 

2.2. GROUND WATER ASSESSMENT IN URBAN AREAS 

The Assessment of Ground Water Resources in urban areas is similar to that of rural areas. Because of 

the availability of draft data and slightly different infiltration process and recharge due to other sources, 

the following few points are to be considered.  

• Even though the data on existing ground water abstraction structures are available, accuracy is 

somewhat doubtful and individuals cannot even enumerate the well census in urban areas. 

Hence the difference of the actual demand and the supply by surface water sources as the 

withdrawal from the ground water resources has been considered for the assessment. 
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• The urban areas are sometimes concrete jungles and rainfall infiltration is not equal to that of 

rural areas unless and until special measures are taken in the construction of roads and 

pavements. Hence, 30% of the rainfall infiltration factor has been taken into consideration for 

urban areas as an adhoc arrangement till field studies in these areas are done and documented 

field studies are available. 

• Because of the water supply schemes, there are many pipelines available in the urban areas and 

the seepages from these channels or pipes are huge in some areas. Hence this component has 

been included in the other resources and the recharge has also been considered. The percent 

losses have been collected from the individual water supply agencies, 50% of which has been 

considered as recharge to the ground water system. 

• In the urban areas in India, normally, there is no separate channels either open or sub surface 

for the drainage and flash floods. These channels also recharge to some extent the ground water 

reservoir. As on today, there is no documented field study to assess the recharge. The seepages 

from the sewerages, which normally contaminate the ground water resources with nitrate also 

contribute to the quantity of resources and hence same percent as in the case of water supply 

pipes has been taken as norm for the recharge on the quantity of sewerage when there is sub 

surface drainage system. If estimated flash flood data is available, the same percent has been 

used on the quantum of flash floods to estimate the recharge from the flash floods. 

• Urban areas with population more than 10 lakhs, has been considered as urban assessment unit 

while assessing the dynamic ground water resources.  

2.3. GROUND WATER ASSESSMENT IN WATER LEVEL DEPLETION ZONES 

There are areas where ground water level shows a decline even in the monsoon season. The reasons 

for this may be any one of the following: (a) There is a genuine depletion in the ground water regime, 

with ground water extraction and natural ground water discharge in the monsoon season (outflow from 

the region and base flow) exceeding the recharge. (b) There may be an error in water level data due to 

inadequacy of observation wells. 

If it is concluded that the water level data is erroneous, recharge assessment has been made based on 

rainfall infiltration factor method. If, on the other hand, water level data is assessed as reliable, the 

ground water level fluctuation method has been applied for recharge estimation. As ΔS in equation 3& 

4 is negative, the estimated recharge will be less than the gross ground water extraction in the monsoon 

season. It must be noted that this recharge is the gross recharge minus the natural discharges in the 
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monsoon season. The immediate conclusion from such an assessment in water depletion zones is that 

the area falls under the over-exploited category which requires micro level study. 

2.4. NORMS HAS BEEN USED IN THE ASSESSMENT 

2.4.1. Specific Yield 

Recently under Aquifer Mapping Project, Central Ground Water Board has classified all the aquifers 

into 14 Principal Aquifers which in turn were divided into 42 Major Aquifers. Hence, it is required to 

assign Specific Yield values to all these aquifer units. The values recommended in the Table-2.1 has 

been followed in the present assessments, unless sufficient data based on field studies are available to 

justify the minimum, maximum or other intermediate values 

Table-2.1: Norms Recommended for Specific Yield 

Sl. 

No. 

Principal 

Aquifer 

Major Aquifers Age 

Recom

mended 

(%) 

Minimu

m 

(%) 

Maxim

um 

(%) 

Code Name     

1 Alluvium AL01 

Younger Alluvium 

(Clay/Silt/Sand/ 

Calcareous concretions) 

Quaternary 10 8 12 

2 Alluvium AL02 
Pebble / Gravel/ 

Bazada/ Kandi 
Quaternary 16 12 20 

3 Alluvium AL03 

Older Alluvium 

(Silt/Sand/Gravel/Litho

margic clay) 

Quaternary 6 4 8 

4 Alluvium AL04 
Aeolian Alluvium (Silt/ 

Sand) 
Quaternary 16 12 20 

5 Alluvium AL05 
Coastal Alluvium 

(Sand/Silt/Clay) 
Quaternary 10 8 12 

6 Alluvium AL06 Valley Fills Quaternary 16 12 20 

7 Alluvium AL07 Glacial Deposits Quaternary 16 12 20 

8 Laterite   LT01 
Laterite / Ferruginous 

concretions 
Quaternary 2.5 2 3 

9 Basalt BS01 

Basic Rocks (Basalt) - 

Weathered, Vesicular 

or Jointed 

Mesozoic to  

Cenozoic 
2 1 3 

10 Basalt BS01 
Basic Rocks (Basalt) - 

Massive Poorly Jointed 

Mesozoic to  

Cenozoic 
0.35 0.2 0.5 

11 Basalt BS02 

Ultra Basic - 

Weathered, Vesicular 

or Jointed 

Mesozoic to  

Cenozoic 
2 1 3 

12 Basalt BS02 
Ultra Basic - Massive 

Poorly Jointed 

Mesozoic to  

Cenozoic 
0.35 0.2 0.5 
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Sl. 

No. 

Principal 

Aquifer 

Major Aquifers Age 

Recom

mended 

(%) 

Minimu

m 

(%) 

Maxim

um 

(%) 

Code Name     

13 Sandstone ST01 
Sandstone/Conglomerat

e 

Upper 

Palaeozoic 

to Cenozoic 

3 1 5 

14 Sandstone ST02 Sandstone with Shale 

Upper 

Palaeozoic 

to Cenozoic 

3 1 5 

15 Sandstone ST03 
Sandstone with shale/ 

coal beds 

Upper 

Palaeozoic 

to Cenozoic 

3 1 5 

16 Sandstone ST04 Sandstone with Clay 

Upper 

Palaeozoic 

to Cenozoic 

3 1 5 

17 Sandstone ST05 
Sandstone/Conglomerat

e 

Proterozoic 

to Cenozoic 
3 1 5 

18 Sandstone ST06 Sandstone with Shale 
Proterozoic 

to Cenozoic 
3 1 5 

19 Shale SH01 Shale with limestone 

Upper 

Palaeozoic 

to Cenozoic 

1.5 1 2 

20 Shale SH02 Shale with Sandstone 

Upper 

Palaeozoic 

to Cenozoic 

1.5 1 2 

21 Shale SH03 
Shale, limestone and 

sandstone 

Upper 

Palaeozoic 

to Cenozoic 

1.5 1 2 

22 Shale SH04 Shale 

Upper 

Palaeozoic 

to Cenozoic 

1.5 1 2 

23 Shale SH05 
Shale/Shale with 

Sandstone 

Proterozoic 

to Cenozoic 
1.5 1 2 

24 Shale SH06 Shale with Limestone 
Proterozoic 

to Cenozoic 
1.5 1 2 

25 Limestone LS01 Miliolitic Limestone Quarternary 2 1 3 

26 Limestone LS01 
KarstifiedMiliolitic 

Limestone 
Quarternary 10 5 15 

27 Limestone LS02 Limestone / Dolomite 

Upper 

Palaeozoic 

to Cenozoic 

2 1 3 

28 Limestone LS02 
Karstified Limestone / 

Dolomite 

Upper 

Palaeozoic 

to Cenozoic 

10 5 15 

29 Limestone LS03 Limestone/Dolomite Proterozoic 2 1 3 
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Sl. 

No. 

Principal 

Aquifer 

Major Aquifers Age 

Recom

mended 

(%) 

Minimu

m 

(%) 

Maxim

um 

(%) 

Code Name     

30 Limestone LS03 
Karstified 

Limestone/Dolomite 
Proterozoic 10 5 15 

31 Limestone LS04 Limestone with Shale Proterozoic 2 1 3 

32 Limestone LS04 
Karstified Limestone 

with Shale 
Proterozoic 10 5 15 

33 Limestone LS05 Marble 
Azoic to 

Proterozoic 
2 1 3 

34 Limestone LS05 Karstified Marble 
Azoic to 

Proterozoic 
10 5 15 

35 Granite GR01 

Acidic Rocks 

(Granite,Syenite, 

Rhyolite etc.) - 

Weathered , Jointed 

Mesozoic to 

Cenozoic 
1.5 1 2 

36 Granite GR01 

Acidic Rocks 

(Granite,Syenite, 

Rhyolite etc.)-Massive 

or Poorly Fractured 

Mesozoic to 

Cenozoic 
0.35 0.2 0.5 

37 Granite GR02 

Acidic Rocks 

(Pegmatite, Granite, 

Syenite, Rhyolite etc.) - 

Weathered, Jointed 

Proterozoic  

to  Cenozoic 
3 2 4 

38 Granite GR02 

Acidic Rocks 

(Pegmatite, Granite, 

Syenite, Rhyolite etc.) - 

Massive, Poorly 

Fractured 

Proterozoic  

to  Cenozoic 
0.35 0.2 0.5 

39 Schist SC01 
Schist - Weathered, 

Jointed 

Azoic to 

Proterozoic 
1.5 1 2 

40 Schist SC01 
Schist - Massive, 

Poorly Fractured 

Azoic to 

Proterozoic 
0.35 0.2 0.5 

41 Schist SC02 Phyllite 
Azoic to 

Proterozoic 
1.5 1 2 

42 Schist SC03 Slate 
Azoic to 

Proterozoic 
1.5 1 2 

43 Quartzite QZ01 
Quartzite - Weathered, 

Jointed 

Proterozoic 

to Cenozoic 
1.5 1 2 

44 Quartzite QZ01 
Quartzite - Massive, 

Poorly Fractured 

Proterozoic 

to Cenozoic 
0.3 0.2 0.4 

45 Quartzite QZ02 
Quartzite - Weathered, 

Jointed 

Azoic to 

Proterozoic 
1.5 1 2 

46 Quartzite QZ02 
Quartzite- Massive, 

Poorly Fractured 

Azoic to 

Proterozoic 
0.3 0.2 0.4 
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Sl. 

No. 

Principal 

Aquifer 

Major Aquifers Age 

Recom

mended 

(%) 

Minimu

m 

(%) 

Maxim

um 

(%) 

Code Name     

47 Charnockite CK01 
Charnockite - 

Weathered, Jointed 
Azoic 3 2 4 

48 Charnockite CK01 
Charnockite - Massive, 

Poorly Fractured 
Azoic 0.3 0.2 0.4 

49 Khondalite KH01 
Khondalites, Granulites 

- Weathered, Jointed 
Azoic 1.5 1 2 

50 Khondalite KH01 

Khondalites, Granulites 

- Mssive, Poorly 

Fractured 

Azoic 0.3 0.2 0.4 

51 

Banded 

Gneissic 

Complex 

BG01 

Banded Gneissic 

Complex - Weathered, 

Jointed 

Azoic 1.5 1 2 

52 

Banded 

Gneissic 

Complex 

BG01 

Banded Gneissic 

Complex - Massive, 

Poorly Fractured 

Azoic 0.3 0.2 0.4 

53 Gneiss GN01 

Undifferentiated 

metasedimentaries/ 

Undifferentiated 

metamorphic - 

Weathered, Jointed 

Azoic to 

Proterozoic 
1.5 1 2 

54 Gneiss GN01 

Undifferentiated 

metasedimentaries/ 

Undifferentiated 

metamorphic - 

Massive, Poorly 

Fractured 

Azoic to 

Proterozoic 
0.3 0.2 0.4 

55 Gneiss GN02 
Gneiss -Weathered, 

Jointed 

Azoic to 

Proterozoic 
3 2 4 

56 Gneiss GN02 
Gneiss-Massive, Poorly 

Fractured 

Azoic to 

Proterozoic 
0.3 0.2 0.4 

57 Gneiss GN03 
Migmatitic Gneiss - 

Weathered, Jointed 
Azoic 1.5 1 2 

58 Gneiss GN03 

Migmatitic Gneiss - 

Massive, Poorly 

Fractured 

Azoic 0.3 0.2 0.4 

59 Intrusive IN01 

Basic Rocks (Dolerite, 

Anorthosite etc.) - 

Weathered, Jointed 

Proterozoic  

to Cenozoic 
2 1 3 

60 Intrusive IN01 

Basic Rocks (Dolerite, 

Anorthosite etc.) - 

Massive, Poorly 

Fractured 

Proterozoic  

to Cenozoic 
0.35 0.2 0.5 
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Sl. 

No. 

Principal 

Aquifer 

Major Aquifers Age 

Recom

mended 

(%) 

Minimu

m 

(%) 

Maxim

um 

(%) 

Code Name     

61 Intrusive IN02 

Ultrabasics (Epidiorite, 

Granophyre etc.) - 

Weathered, Jointed 

Proterozoic  

to  Cenozoic 
2 1 3 

62 Intrusive IN02 

Ultrabasics (Epidiorite, 

Granophyre etc.) - 

Massive, Poorly 

Fractured 

Proterozoic  

to  Cenozoic 
0.35 0.2 0.5 

2.4.2. Rainfall Infiltration Factor 

The values mentioned in Table-2.2 has been used in the present assessment. The recommended 

Rainfall Infiltration Factor values has been used for assessment, unless sufficient data based on field 

studies are available to justify the minimum, maximum or other intermediate values. 

 

Table-2.2: Norms Recommended for Rainfall Infiltration Factor 

Sl. 

No. 

Principal 

Aquifer 

Major Aquifers Age 

Recommend

ed 

(%) 

Minimu

m 

(%) 

Maximu

m 

(%) 

Code Name     

1 Alluvium AL01 

Younger Alluvium 

(Clay/Silt/Sand/ 

Calcareous concretions) 

Quaternary 22 20 24 

2 Alluvium AL02 
Pebble / Gravel/ 

Bazada/ Kandi 
Quaternary 22 20 24 

3 Alluvium AL03 

Older Alluvium 

(Silt/Sand/Gravel/Litho

margic clay) 

Quaternary 22 20 24 

4 Alluvium AL04 
Aeolian Alluvium (Silt/ 

Sand) 
Quaternary 22 20 24 

5 Alluvium AL05 

Coastal Alluvium 

(Sand/Silt/Clay) -East 

Coast 

Quaternary 16 14 18 

5 Alluvium AL05 

Coastal Alluvium 

(Sand/Silt/Clay) - West 

Coast 

Quaternary 10 8 12 

6 Alluvium AL06 Valley Fills Quaternary 22 20 24 

7 Alluvium AL07 Glacial Deposits Quaternary 22 20 24 

8 Laterite   LT01 
Laterite / Ferruginous 

concretions 
Quaternary 7 6 8 

9 Basalt BS01 
Basic Rocks (Basalt) - 

Vesicular or Jointed 

Mesozoic to  

Cenozoic 
13 12 14 
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Sl. 

No. 

Principal 

Aquifer 

Major Aquifers Age 

Recommend

ed 

(%) 

Minimu

m 

(%) 

Maximu

m 

(%) 

Code Name     

9 Basalt BS01 
Basic Rocks (Basalt) - 

Weathered 

Mesozoic to  

Cenozoic 
7 6 8 

10 Basalt BS01 
Basic Rocks (Basalt) - 

Massive Poorly Jointed 

Mesozoic to  

Cenozoic 
2 1 3 

11 Basalt BS02 
Ultra Basic - Vesicular 

or Jointed 

Mesozoic to  

Cenozoic 
13 12 14 

11 Basalt BS02 
Ultra Basic - 

Weathered 

Mesozoic to  

Cenozoic 
7 6 8 

12 Basalt BS02 
Ultra Basic - Massive 

Poorly Jointed 

Mesozoic to  

Cenozoic 
2 1 3 

13 Sandstone ST01 
Sandstone/Conglomerat

e 

Upper 

Palaeozoic 

to Cenozoic 

12 10 14 

14 Sandstone ST02 Sandstone with Shale 

Upper 

Palaeozoic 

to Cenozoic 

12 10 14 

15 Sandstone ST03 
Sandstone with shale/ 

coal beds 

Upper 

Palaeozoic 

to Cenozoic 

12 10 14 

16 Sandstone ST04 Sandstone with Clay 

Upper 

Palaeozoic 

to Cenozoic 

12 10 14 

17 Sandstone ST05 
Sandstone/Conglomerat

e 

Proterozoic 

to Cenozoic 
6 5 7 

18 Sandstone ST06 Sandstone with Shale 
Proterozoic 

to Cenozoic 
6 5 7 

19 Shale SH01 Shale with limestone 

Upper 

Palaeozoic 

to Cenozoic 

4 3 5 

20 Shale SH02 Shale with Sandstone 

Upper 

Palaeozoic 

to Cenozoic 

4 3 5 

21 Shale SH03 
Shale, limestone and 

sandstone 

Upper 

Palaeozoic 

to Cenozoic 

4 3 5 

22 Shale SH04 Shale 

Upper 

Palaeozoic 

to Cenozoic 

4 3 5 

23 Shale SH05 
Shale/Shale with 

Sandstone 

Proterozoic 

to Cenozoic 
4 3 5 

24 Shale SH06 Shale with Limestone 
Proterozoic 

to Cenozoic 
4 3 5 

25 Limestone LS01 Miliolitic Limestone Quarternary 6 5 7 
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No. 

Principal 

Aquifer 

Major Aquifers Age 

Recommend

ed 

(%) 

Minimu

m 

(%) 

Maximu

m 

(%) 

Code Name     

27 Limestone LS02 Limestone / Dolomite 

Upper 

Palaeozoic 

to Cenozoic 

6 5 7 

29 Limestone LS03 Limestone/Dolomite Proterozoic 6 5 7 

31 Limestone LS04 Limestone with Shale Proterozoic 6 5 7 

33 Limestone LS05 Marble 
Azoic to 

Proterozoic 
6 5 7 

35 Granite GR01 

Acidic Rocks 

(Granite,Syenite, 

Rhyolite etc.) - 

Weathered , Jointed 

Mesozoic to 

Cenozoic 
7 5 9 

36 Granite GR01 

Acidic Rocks 

(Granite,Syenite, 

Rhyolite etc.)-Massive 

or Poorly Fractured 

Mesozoic to 

Cenozoic 
2 1 3 

37 Granite GR02 

Acidic Rocks 

(Pegmatite, Granite, 

Syenite, Rhyolite etc.) - 

Weathered, Jointed 

Proterozoic  

to  Cenozoic 
11 10 12 

38 Granite GR02 

Acidic Rocks 

(Pegmatite, Granite, 

Syenite, Rhyolite etc.) - 

Massive, Poorly 

Fractured 

Proterozoic  

to  Cenozoic 
2 1 3 

39 Schist SC01 
Schist - Weathered, 

Jointed 

Azoic to 

Proterozoic 
7 5 9 

40 Schist SC01 
Schist - Massive, 

Poorly Fractured 

Azoic to 

Proterozoic 
2 1 3 

41 Schist SC02 Phyllite 
Azoic to 

Proterozoic 
4 3 5 

42 Schist SC03 Slate 
Azoic to 

Proterozoic 
4 3 5 

43 Quartzite QZ01 
Quartzite - Weathered, 

Jointed 

Proterozoic 

to Cenozoic 
6 5 7 

44 Quartzite QZ01 
Quartzite - Massive, 

Poorly Fractured 

Proterozoic 

to Cenozoic 
2 1 3 

45 Quartzite QZ02 
Quartzite - Weathered, 

Jointed 

Azoic to 

Proterozoic 
6 5 7 

46 Quartzite QZ02 
Quartzite- Massive, 

Poorly Fractured 

Azoic to 

Proterozoic 
2 1 3 

47 Charnockite CK01 
Charnockite - 

Weathered, Jointed 
Azoic 5 4 6 
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ed 

(%) 
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m 

(%) 
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m 
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48 Charnockite CK01 
Charnockite - Massive, 

Poorly Fractured 
Azoic 2 1 3 

49 Khondalite KH01 
Khondalites, Granulites 

- Weathered, Jointed 
Azoic 7 5 9 

50 Khondalite KH01 

Khondalites, Granulites 

- Mssive, Poorly 

Fractured 

Azoic 2 1 3 

51 

Banded 

Gneissic 

Complex 

BG01 

Banded Gneissic 

Complex - Weathered, 

Jointed 

Azoic 7 5 9 

52 

Banded 

Gneissic 

Complex 

BG01 

Banded Gneissic 

Complex - Massive, 

Poorly Fractured 

Azoic 2 1 3 

53 Gneiss GN01 

Undifferentiated 

metasedimentaries/ 

Undifferentiated 

metamorphic - 

Weathered, Jointed 

Azoic to 

Proterozoic 
7 5 9 

54 Gneiss GN01 

Undifferentiated 

metasedimentaries/ 

Undifferentiated 

metamorphic - 

Massive, Poorly 

Fractured 

Azoic to 

Proterozoic 
2 1 3 

55 Gneiss GN02 
Gneiss -Weathered, 

Jointed 

Azoic to 

Proterozoic 
11 10 12 

56 Gneiss GN02 
Gneiss-Massive, Poorly 

Fractured 

Azoic to 

Proterozoic 
2 1 3 

57 Gneiss GN03 
Migmatitic Gneiss - 

Weathered, Jointed 
Azoic 7 5 9 

58 Gneiss GN03 

Migmatitic Gneiss - 

Massive, Poorly 

Fractured 

Azoic 2 1 3 

59 Intrusive IN01 

Basic Rocks (Dolerite, 

Anorthosite etc.) - 

Weathered, Jointed 

Proterozoic  

to Cenozoic 
7 6 8 

60 Intrusive IN01 

Basic Rocks (Dolerite, 

Anorthosite etc.) - 

Massive, Poorly 

Fractured 

Proterozoic  

to Cenozoic 
2 1 3 

61 Intrusive IN02 
Ulrta Basics 

(Epidiorite, Granophyre 

Proterozoic  

to  Cenozoic 
7 6 8 
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etc.) - Weathered, 

Jointed 

62 Intrusive IN02 

Ulrta Basics 

(Epidiorite, Granophyre 

etc.) - Massive, Poorly 

Fractured 

Proterozoic  

to  Cenozoic 
2 1 3 

2.4.3. Norms for Canal Recharge 

The Norms suggested in Table-2.3 has been used for estimating the recharge from Canals, where 

sufficient data based on field studies are not available.  

.Table-2.3: Norms Recommended for Recharge due to Canals 

Formation 

Canal Seepage factor ham/day/million square 

meters of wetted area 

Recommended Minimum Maximum 
Unlined canals in normal soils with some 

clay content along with sand 
17.5 15 20 

Unlined canals in sandy soil with some silt 

content 
27.5 25 30 

Lined canals in normal soils with some 

clay content along with sand 
3.5 3 4 

Lined canals in sandy soil with some silt 

content 
5.5 5 6 

All canals in hard rock area 3.5 3 4 

2.4.4. Norms for Recharge Due to Irrigation 

The Recommended Norms are presented in Table-2.4. 

Table-2.4: Norms Recommended for Recharge from Irrigation 

DTW 

m 

bgl 

Ground Water Surface Water 

Paddy Non-paddy Paddy Non-paddy 

≤ 10 45.0 25.0 50.0 30.0 

11 43.3 23.7 48.3 28.7 

12 40.4 22.1 45.1 26.8 

13 37.7 20.6 42.1 25.0 

14 35.2 19.2 39.3 23.3 

15 32.9 17.9 36.7 21.7 

16 30.7 16.7 34.3 20.3 

17 28.7 15.6 32.0 18.9 

18 26.8 14.6 29.9 17.6 

19 25.0 13.6 27.9 16.4 

20 23.3 12.7 26.0 15.3 
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DTW 

m 

bgl 

Ground Water Surface Water 

Paddy Non-paddy Paddy Non-paddy 

21 21.7 11.9 24.3 14.3 

22 20.3 11.1 22.7 13.3 

23 18.9 10.4 21.2 12.4 

24 17.6 9.7 19.8 11.6 

≥ 25 20.0 5.0 25.0 10.0 

2.4.5. Norms for Recharge due to Tanks & Ponds 

As the data on the field studies for computing recharge from Tanks & Ponds are very limited, for 

Seepage from Tanks & Ponds has been used as 1.4 mm / day in the present assessment.  

2.4.6. Norms for Recharge due to Water Conservation Structures 

The data on the field studies for computing recharge from Water Conservation Structures are very 

limited, hence, the norm recommended by GEC-2015 for the seepage from Water Conservation 

Structures is 40% of gross storage during a year which means 20% during monsoon season and 20% 

during non-monsoon Season is adopted.  

2.4.7. Unit Draft 

The methodology recommends to use well census method for computing the ground water draft. The 

norm used for computing ground water draft is the unit draft. The unit draft can be computed by field 

studies. This method involves selecting representative abstraction structure and calculating the 

discharge from that particular type of structure and collecting the information on how many hours of 

pumping is being done in various seasons and number of such days during each season. The Unit Draft 

during a particular season is computed using the following equation: 

𝑼𝒏𝒊𝒕 𝑫𝒓𝒂𝒇𝒕 = 𝑫𝒊𝒔𝒄𝒉𝒂𝒓𝒈𝒆 𝒊𝒏 𝒎𝟑 𝒉𝒓⁄ × 𝑵𝒐. 𝒐𝒇 𝒑𝒖𝒎𝒑𝒊𝒏𝒈 𝒉𝒐𝒖𝒓𝒔 𝒊𝒏 𝒂 𝒅𝒂𝒚
× 𝑵𝒐. 𝒐𝒇 𝒅𝒂𝒚𝒔 … … … (𝟐𝟗) 

 

But the procedure that is being followed for computing unit draft does not have any normalization 

procedure. Normally, if the year in which one collects the draft data in the field is an excess rainfall 

year, the abstraction from ground water will be less. Similarly, if the year of the computation of unit 

draft is a drought year the unit draft will be high. Hence, there is a requirement to devise a methodology 

that can be used for the normalization of unit draft figures. The following are the two simple 

techniques, which are followed for normalization of Unit Draft. Areas where, unit draft values for one 

rainfall cycle are available for at least 10 years second method shown in equation 31 is followed or 

else the first method shown in equation 30 has been used. 
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𝑵𝒐𝒓𝒎𝒂𝒍𝒊𝒔𝒆𝒅 𝑼𝒏𝒊𝒕 𝑫𝒓𝒂𝒇𝒕 =
𝑼𝒏𝒊𝒕 𝑫𝒓𝒂𝒇𝒕 × 𝑹𝒂𝒊𝒏𝒇𝒂𝒍𝒍 𝒇𝒐𝒓 𝒕𝒉𝒆 𝒚𝒆𝒂𝒓

𝑵𝒐𝒓𝒎𝒂𝒍 𝑹𝒂𝒊𝒏𝒇𝒂𝒍𝒍
… … … … … … … . … … … (𝟑𝟎) 

 

𝑵𝒐𝒓𝒎𝒂𝒍𝒊𝒔𝒆𝒅 𝑼𝒏𝒊𝒕 𝑫𝒓𝒂𝒇𝒕 =
∑ 𝑼𝒏𝒊𝒕 𝑫𝒓𝒂𝒇𝒕𝒊

𝒏
𝒊=𝟏

𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒀𝒆𝒂𝒓𝒔
… … … … … … … … … … … … … … … … … … … . . (𝟑𝟏) 

 

2.5. INDIA -GROUNDWATER RESOURCE ESTIMATION SYSTEM (IN-GRES) 

“INDIA-GROUNDWATER RESOURCE ESTIMATION SYSTEM (IN-GRES) is a Software/Web-

based Application developed by CGWB in collaboration with IIT-Hyderabad. It provides common and 

standardized platform for Ground Water Resource Estimation for the entire country and its pan-India 

operationalization (Central and State Governments). The system takes ‘Data Input’ through Excel as 

well as Forms, compute various ground water components (recharge, extraction etc.) and classify 

assessment units into appropriate categories (safe, semi-critical, critical and over-exploited). The 

Software uses GEC 2015 Methodology for estimation and calculation of Groundwater resources. It 

allows for unique and homogeneous representation of groundwater fluxes as well as categories for all 

the assessment units (AU) of the country. 

URL of IN-GRES →http://ingres.iith.ac.in 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

http://ingres.iith.ac.in/
http://ingres.iith.ac.in/
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CHAPTER 3 
RAINFALL 
The state of Nagaland enjoys sub-tropical to sub-montane temperate climate. The climate of the state 

varies to a great extent, even in places within a short distance. This variation in climate is mainly due 

to its physiography. There are basically four seasons, viz. Pre-monsoon, Monsoon or Rainy season, 

Autumn and Winter. The pre-monsoon season commences from March to May, characterized by 

rainfall, thunder storm and relatively high temperatures. During this period, the temperature varies 

from 12oC to 34oC. The rainy season commences with the onset of southwest monsoon during June 

and lasts up to September. This encourages a lot of wet cultivation in the state.  Then, it is followed by 

short autumn from mid-October to November, which also indicates the slow retreating of monsoon 

with clear and sunny sky. The winter season commences from December to the end of February. This 

is the coldest season of the year with sharp decline in the temperature. During this period the state 

experiences very cold nights with temperature varying from 4° to 28°C. Winter months are basically 

dry with reducing diurnal range of temperature.    

There are 15 nos. of Meteorological observatories spread all over the state located in altitudes varying 

from 160 m to 1780 m a MSL. Average annual rainfall of Nagaland varies from 423.7 to 2621.6 mm. 

Average monsoon rainfall varies from 921 to 1507 mm. Monsoon rainfall comprise 65 to 82% of 

average annual rainfall.  

Table 3.1: District wise Normal Rainfall, Actual Rain fall during Ground Water Assessment 

Year 2023-24 

District  Year 
Monsoon Non-Monsoon 

Actual (mm) Normal (mm) Actual (mm) Normal (mm) 

Dimapur 2023-2024 1017.38 1400.4 288.78 344.56 

Kiphire 2023-2024 1458.64 703.1 330.75 371.0 

Kohima 2023-2024 1211.52 1400.4 305.77 378.9 

Longleng 2023-2024 1542.7 1508.5 390.03 371.0 

Mokokchung 2023-2024 1558.17 1508.5 363.78 571.9 

Mon 2023-2024 1515.39 1112.6 498.76 356.5 

Peren 2023-2024 924.74 1015.3 266.1 378.9 

Phek 2023-2024 1241.38 924.1 310.37 371.0 

Tuensang 2023-2024 1580.97 1508.5 361.0 571.0 

Wokha 2023-2024 1564.48 1601.4 353.34 565.36 

Zunheboto 2023-2024 1528.87 1508.5 335.58 571.9 
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CHAPTER 4 

HYDROGEOLOGICAL SETUP OF NAGALAND 

Hydrogeological condition of the state is mainly controlled by two distinct formations, i.e., semi-

consolidated and unconsolidated formations. The semi-consolidated formations gradually 

experiencing more rigidness from north to south and the unconsolidated formations attaining maturity 

from south to north.  

The semi-consolidated rocks belong to Tertiary age range from Eocene to Pleistocene (Disang to 

Dihing). The Lower Tertiary formation is confined to south-central and occupies the state fully with 

formations of moderate to high hills and adjoining narrow valleys along strike direction of hills. These 

forms basically run-off zone. Infiltration to ground water is low to moderate. The Upper Tertiary group 

of rocks, i.e., Surma Group to Dihing are exposed mainly in the northern part of the state which 

continues to Assam border. These formations form low to moderate altitude hill ranges with structural 

valleys following the strike of the hills. The rocks comparatively show less consolidation than the 

Lower Tertiary. This zone is also basically a run-off zone with moderate to low infiltration.  

The structural valleys comprise unconsolidated sediments, with variable thickness, show moderate to 

high infiltration, less run-off and recharge condition. Intermontane valleys are suitable for ground 

water development through construction of dug wells and tube wells. 

Movement and occurrence of ground water in consolidated formation is controlled by secondary 

porosity like joints, faults etc. Yield is expected to be moderate to good along the fractures where 

intersection of more than one set of fractures and joints are present.  

Consolidated formation, constitute of ultrabasic and basic rocks which occupies a small area towards 

south-eastern border has not yet been studied. 

Ground water conditions in hills and valleys 

In the hilly area, the factors governing the ground water occurrence, availability and extent are – 

lithology, geomorphology, gradient and tectonic activity. 

Rock formations in the area are of semi-consolidated nature with varied physical identity. Tectonic 

effect on these formations promoted large scale denudational activity and present rugged undulating 

scenario. Structural elements i.e. lineaments developed in the area are mainly in NE-SW to NNE-SSW 

direction and also in NW-SE and E-W direction. Majority of hills are with more than 20% slope and 

act as high run-off zone.  
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In the hilly area ground water manifests as springs at different contour levels. However, though most 

of the springs are of ephemeral nature, it shows meager flow during lean period. These springs are 

found to develop in 1st and 2nd order streams. High discharge springs are also not uncommon. In south-

central part of the hilly area, splintery shales of Disang series are predominant which can be classified 

as low to medium potential zone.  

Ground water potential in fractured zone, caused by tectonic activities are likely to prove successful in 

hills. In valley area, ground water occurrence and potential is likely to show individual character within 

the structural limit. Moreover, all the valley formations are within the Schuppen zone which play vital 

role in dispositional criteria of litho-types.  Principle Aquifers of Nagaland is given in Fig 1. 

3.1 Aquifer System: 

The aquifer system in the state can be divided as a two aquifer systems,  viz., first aquifer (shallow) 

and second aquifer (deeper). Shallow or first aquifer consists of weathered residuum where ground 

water occurs under water table condition and is mainly developed through construction of dug wells. 

The second aquifer is the deeper aquifer which tapped the fractured zone and is mainly developed 

through borewells.  Based on the study of litholog and analysis of depth of construction of dug wells 

and bore wells, it is found that the first aquifer occur within depth of  20 to 50m. Ground water in the 

second aquifer occurs under unconfined to semi-confined in the alluvial & fractures upto the maximum 

explored depth of 200m. Principal aquifer system of the state is presented in Fig.1. 

An area of 910 sq km in Dimapur district of Nagaland was covered under National Aquifer mapping 

Programme as per the Annual Action Plan 2012-13 and 2017-18 of Central Ground Water Board, 

North Eastern Region, Guwahati. The main objective of the study is to delineate the horizontal and 

vertical disposition of aquifer as well as to study the aquifer character. To know the aquifer disposition 

in the study area, exploratory wells data, VES data available with CGWB and some data of state 

departments, Govt. of Nagaland were utilized. 

In Dimapur valley, CGWB has drilled 11 EWs within a depth range of 100 to 301 m. A thin layer of 

discontinuous clay beds occurs at surface all over the alluvial deposit ranging in thickness from 5 to 

10 m. The tube wells drilled in alluvial deposits show alternate thick beds of sand, gravel and thin beds 

of clay. 

The exploration reveals prevalence of both unconsolidated rocks belonging to Recent to Sub-Recent 

and semi-consolidated rocks belonging to Upper Tertiary age. Thickness of alluvium ranges from less 

than 10 m to maximum of 50 m, increasing towards north-eastern part of the valley. The Tertiary 
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sediments comprise of clay, soft sandstone, siltstone, friable ferruginous sandstone, pebble/boulder 

agglomerate, and clay etc within 300 m depth.  

It can be deciphered from the litholog of different exploratory wells drilled by CGWB that two aquifer 

system exists in the area. Within a depth of 50m an unconsolidated sandy aquifer with gravel and clay 

intercalations exist in places. This aquifer is comprised mainly of medium to coarse sand. Upper 

Tertiary sandstone aquifer occurs within a depth range of 50 to 200m. In some places due to the 

presence of clay intercalations 2 to 4 granular zones occur in the study area. Separations of two or more 

granular zones by clay beds often misguide to classify the aquifers into a multiple aquifer system. 

However, these clay beds are mostly in lensoid shape and they pinch out within a short distance. 

Thickness of the saturated zone varies from 8 to 46 m within a depth range of 50 m, 10 to 64 m within 

a depth range of 100 m, 8 to 57 m within a depth range of 200 m and up to 47 m within a depth range 

of 300 m. The deep tube wells constructed by CGWB show yield of 3.12 to 61.5 m3/hr for a drawdown 

of 3.5 to 30.2 m. Transmissivity varies from 4.75 to 301 m2/day. Hydraulic conductivity varies from 

0.07 to 6.05 m/day. Storage co-efficient varies from 1.5 x 10-3 to 3.8 x 10-4. 
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Fig:1. Principal Aquifer System of Nagaland. 
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CHAPTER-5 

GROUND WATER LEVEL SCENARIO IN NAGALAND 

5.1 Groundwater Level Scenario (2023) 

Groundwater level data of pre-monsoon (March 2023) 

During the month of March 2023, monitoring work in Nagaland state was taken up in Dimapur district 

only. In the district, three stations recorded water level in the range of 2-5mbgl. Most of the monitoring 

stations (40%, 4 nos.) recorded water level in the range of 5-10mbgl. In 3(30%) stations water level 

was observed in the range of 10-20 mbgl range. The minimum and maximum water levels of 2.21 

magl and 13.56 mbgl had been recorded in stations located at Dimapur District, Nagaland.The depth 

to water level in the state during pre-monsoon period has been presented in Fig.2. 

Groundwater level data for post-monsoon 2023 

During November 2023, water level in the state was monitored only in Dimapur district. Water 

level was recorded in 60% (6) stations in the range of 2-5 mbgl, in 30% (3) stations in the range 

of 5-10 mbgl and in 1 (10%) station in the range of 10-20 mbgl. The minimum and the maximum 

water level had been observed as 2.25 mbgl and 11.51 mbgl respectively. 

The depth to water levels in the state during pre-monsoon and post period has been presented in Table 

5.1 and  depicted in  Fig.2 and Fig.3. 

Table 5.1: Depth to ground water level during the year, 2023. 

Location  Station No.  Station Type (Dug 

Well/ Borewell/Tube 

Well) 

Depth to Water Level (mbgl) 

  
 March-2023 November-2023 

Dimapur   
 

    
3 Mile Bazar NLDM19 Dug Well 2.780 - 

7th Mile Colony  NLDM21 Dug Well 11.890 8.150 

Chumkidima  83G1D1 Dug Well 3.520 2.250 

Diphupar  NLDM22 Dug Well 10.610 2.780 

Doyabur DMC  NLDM12 Dug Well 6.340 3.020 

Maibiram  NLDM13 Dug Well 8.290 7.000 

Marwari Colony  83G1C9 Dug Well 2.210 5.580 

Rilayan Colony  NLDM24 Dug Well 13.560 11.510 

Seirujha Colony   83G9GM11 Dug Well 7.250 4.010 

Singrijan  83G1C6 Dug Well 6.750 3.720 

Zakesatho Colony  NLDM23 Dug Well - 2.780 
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5.1.0 Fluctuation of Groundwater Level:  

Comparison of  Pre-monsoon 2023 to Pre-monsoon 2022 (Fig.4) 

In Nagaland, comparison of water level of March 2023 with that of March 2022  indicate rise 

during March 2023 in 44.44% (4) of monitored stations and 55.56% (5) stations show falling 

trend. In 33.34 % (3) stations fall was recorded in the range of 0-2m and in 11.11% (1) station in 

the range of 2-4 m and 11.11 % (1) station in above 4 m, while the rise had been recorded in 1 

(11.11%) in the range of 0-2 m and in 11.11% (1) stations within the range of 2-4 m and 22.22% 

(1) station beyond 4m.  

Comparison of November 2023 to November 2022 (Fig.5) 

In Nagaland, analyses of 10 stations was done located in  Dimapur district. During November 2023,  

fall in water level was recorded in 80% (8) monitored stations  and rise in 20% (2) stations during 

November 2023. No rise beyond 4m was recorded. 1 (10%) station each recorded rise in 0-2 m and 

2-4 m respectively. Fall beyond 4m was recorded in  2 (20%) stations and fall within 2-4 m was 

recorded in 2 (20%) stations . Fall within 0-2 m was recorded in 4 (40%) stations. 

Comparison of Pre-Monsoon 2023 with decadal mean of Pre-Monsoon (2013 to 2022)  (Fig.6) 

The analysis of water levels of stations located in Dimapur district reveals that 3 (50%) stations 

recorded rise and 3(50%) stations recorded fall during March 2023 in comparison to decadal mean 

data of preceding years. Most of the fall and rise have been recorded within 4 m.  The rise ranged 

from 0.67 m to 3.8 m and the fall ranged from 0.99 m to 4.3 m. 

Comparison of Post-Monsoon 2023 with decadal mean of Post-Monsoon (2013 to 2022),( Fig.7) 

Ten stations of Dimapur district were analysed for November 2023. Comparison of November 2023 

water level with mean water level data of the same period of preceding 10 years indicated both rise 

and fall in water level. Rise in the ranges of 0-2 m was observed in 50% (5) stations. Fall in the range 

of 0-2 m was found in 4 (40%) stations and in one station in the range of 2- 4 m. Maximum rise and 

maximum fall were recorded as 1.79 m and 2.35 m. 
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Fig.2: Depth to water level of Nagaland during Pre-monsoon (March, 2023) period. 

 
Fig.3: Depth to water level of Nagaland during Post monsoon (November, 2023) period. 
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Fig.4: Ground water level fluctuation in Nagaland during Pre-monsoon, 2023 (March) with pre-

monsoon , 2022. 

 
Fig.5: Ground water level fluctuation in Nagaland during Post monsoon, 2023 (November) with Post 

monsoon , 2022. 
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Fig.6: Ground water level fluctuation in Nagaland during Pre- monsoon, 2023( March) with Decadal 

Mean (March, 2013-2022) 

 
 

Fig.7: Ground water level fluctuation in Nagaland during Post monsoon, 2023 (November) with 

Decadal Mean (November, 2013-2022) 
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CHAPTER 6 

GROUND WATER RESOURCES OF NAGALAND 

Total ground water recharge is 0.62 BCM and Annual extractable groundwater resources is 0.56 BCM 

after deducting natural discharge and resultant flow. Ground water extraction for various uses has been 

estimated for all the assessment units of Nagaland. Gross annual ground water extraction for all uses 

is 0.03 BCM. Balance groundwater availability for future use is 0.53 BCM. The stage of groundwater 

extraction is 4.72 % and all the 52 assessment units in Nagaland state falls under SAFE category. 

 
 

Fig:8 Dynamic Ground water Recourses Scenario 2024– Nagaland  

 

6.1. COMPARISON WITH PREVIOUS ASSESSMENT 

Sl. 

No. 
ITEM 

Year Year 
COMPARISON 

2022-23  2023-24  

  Estimation  INGRES INGRES   

1 Total Annual Ground Water Recharge (BCM) 0.60 0.62 Increase by 0.02 
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Annual Groundwater
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Annual Extractable
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2 
Annual Extractable Ground Water Resources 

(BCM) 
0.54 0.56 Increase by 0.02 

3 Irrigation extraction (BCM) 0.002 0.01 
Increase by 

0.008 

4 Industrial extraction (BCM) 0 0  

5 Domestic extraction (BCM) 0.02 0.02  

6 Stage of GW Extraction (%) 3.75 4.72 Increase by 0.97 

7 Provision for Domestic use (BCM) 0.02 0.02  

8 GW availability for future use (BCM) 0.52 0.53 0.01 

9 No. of SAFE Units 52 52  

10 No. of O.E. Units 0 0  

11 No. of Dark/ Critical units 0 0  

 

 

Fig:9 Categorization Map of Nagaland 
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Fig: 10 Bar Diagram showing District wise Ground Water Recharge of Nagaland 

 

Fig: 11 Bar Diagram showing District wise Ground Water Extraction of Nagaland. 
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Fig:12 Bar Diagram showing District wise Stage of Extraction of Nagaland. 
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CHAPTER 7 

CONCLUSION 

Ground water in the state is primarily controlled by lithology, structure and also by physiography. 

Ground water mainly occurs under unconfined to semi-confined condition in both consolidated and 

unconsolidated formation.  

In the present assessment, the Ground water resources have been assessed block-wise. The Total 

Annual Ground Water Recharge of the State has been assessed as 0.62 BCM and Annual Extractable 

Ground Water Resources as 0.56 BCM. The current Annual Ground Water Extraction is 0.03 BCM 

and Stage of Ground Water Extraction is 4.72 %. All the 52 assessment units have been categorized 

as ‘Safe’. 

Similarly, out of 3855.07 sq km recharge worthy area of the State, 3855.07 sq km (100 %) under ‘Safe’ 

categories of assessment units. Out of total 0.56 bcm annual extractable ground water resources of the 

State, 0.56 bcm (100 %) are under ‘Safe’ categories of assessment units. 

As compared to 2023 assessment, the Annual Ground Water Recharge has increased from 0.60 to 0.62 

bcm, Annual Extractable Ground Water Resources has increased from 0.54 to 0.56 BCM. The reason 

can be attributed to increase in recharge from rainfall and other sources. The Ground Water Extraction 

has increased minutely. Therefore, Stage of ground water extraction has slightly increased from 4.60 

% to 4.72 %. 
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Annexure-I 

DYNAMIC GROUND WATER RESOURCES OF INDIA, 2024 

NAGALAND 

S.N
O 

States / 
Union 

Territori
es 

Ground Water Recharge 

Total 
Natural 
Dischar

ges 

Annual 
Extracta

ble 
Ground 
Water 

Resourc
e 

Current Annual Ground Water 
Extraction 

Annual 
GW 

Allocati
on for 
Domes
tic  use 
as on 
2025 

Net 
Ground 
Water 

Availabi
lity for 
future 
use  

Stage of 
Ground 
Water 

Extractio
n(%) 

Monsoon 
Season 

Non-Monsoon 
Season Total 

Annual 
Groun

d 
Water 

Rechar
ge 

Irrigati
on 

Industr
ial 

Domes
tic 

Tot
al 

Rechar
ge 

from 
rainfall 

Rechar
ge 

from 
other 

Source
s 

Rechar
ge 

from 
Rainfal

l 

Rechar
ge 

from 
other 

Source
s 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1 
NAGALA

ND 0.41 0.12 0.08 0.01 0.62 0.05 0.56 0.01 0 0.02 
0.0
3 0.02 0.53 4.72 

  
Total 
(bcm) 0.41 0.12 0.08 0.01 0.62 0.05 0.56 0.01 0 0.02 

0.0
3 0.02 0.53 4.72 

 

Annexure-II 

DYNAMIC GROUND WATER RESOURCES OF INDIA, 2024 

NAGALAND 

S.N
O 

Name of 
District 

Ground Water Recharge 

Total 
Natural 

Discharg
es 

Annual 
Extracta

ble 
Ground 
Water 

Resourc
e 

Current Annual Ground Water 
Extraction Annual 

GW 
Allocati
on for 

Domest
ic  use 
as on 
2025 

Net 
Ground 
Water 

Availabil
ity for 
future 

use  

Stage of 
Ground 
Water 

Extraction(
%) 

Monsoon Season 
Non-Monsoon 

Season Total 
Annual 
Ground 
Water 

Rechar
ge 

Irrigati
on 

Industr
ial 

Domes
tic Total 

Rechar
ge from 
rainfall 

Rechar
ge from 

other 
Source

s 

Rechar
ge from 
Rainfall 

Rechar
ge from 

other 
Source

s 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1 Dimapur 
19261.3

1 1409.54 2358.73 192.64 
23222.2

2 1649.91 21572.31 737.83 2.38 808.36 
1548.

56 859.22 19972.88 7.18 

2 Kiphire 127.82 327.36 56.57 0.27 512.02 51.2 460.82 0 0 9.66 9.66 10.42 450.39 2.1 

3 Kohima 2073.08 1838.23 340.8 101.54 4353.65 435.36 3918.29 0 0.2 212.36 
212.5

6 224.74 3693.34 5.42 

4 Longleng 1021.28 334.07 141.57 6.32 1503.24 150.32 1352.92 0 0 8.67 8.66 15.65 1337.28 0.64 
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5 
Mokokchu

ng 4294.87 775.47 1201.67 19.03 6291.04 629.1 5661.94 82.74 0 63.52 
146.2

5 64.31 5514.91 2.58 

6 Mon 3564.12 286.4 773.54 6.14 4630.2 463.02 4167.18 10.99 0.34 139.77 151.1 140.02 4015.82 3.63 

7 Peren 3354.89 1695.14 917.28 63 6030.31 603.04 5427.27 183 0 78.58 
261.5

7 79.47 5164.8 4.82 

8 Phek 539.15 1141.93 163.85 16.33 1861.26 186.13 1675.13 0 0 37.33 37.33 38.17 1636.96 2.23 

9 Tuensang 789.97 1871.5 220.51 0.26 2882.24 288.23 2594.01 0 0 43.99 43.99 44.55 2549.46 1.7 

10 Wokha 5560 1615.41 1400.05 100.69 8676.15 867.62 7808.53 5.21 0.29 168.32 
173.8

2 169.75 7633.27 2.23 

11 
Zunhebot

o 701.11 813.02 196.18 44.74 1755.05 175.51 1579.54 0 0.36 58.52 58.89 58.66 1520.51 3.73 

  
Total 
(Ham) 41287.6 

12108.0
7 7770.75 550.96 

61717.3
8 5499.44 56217.94 

1019.7
6 3.57 1629.07 

2652.
39 1704.96 53489.62 4.72 

  
Total 
(Bcm) 0.41 0.12 0.08 0.01 0.62 0.05 0.56 0.01 0 0.02 0.03 0.02 0.53 4.72 

 

Annexure-III(A) 

Catagorization of blocks/mandals/ talukas in India 2024 

S.No 

States  / Union 

Territories 

Total No. of 

Assessed Units 

Safe Semi-Critical Critical Over-Exploited Saline 

Nos. % Nos. % Nos. % Nos. % Nos. % 

                          

1 NAGALAND 52 52 100 - - - - - - - - 

  Total 52 52 100 - - - - - - - - 

  Grand Total 52 52 100 - - - - - - - - 

 

 

Annexure III (B)  

DYNAMIC GROUND WATER RESOURCES OF INDIA, 2024 

NAGALAND 

S.No 

Name of 

District 

Total No. 

of 

Assessed 

Units 

Safe Semi-Critical Critical Over-Exploited Saline 

No % No. % No. % No. % No. % 

1 Kiphire 3 3 100.0 - - - - - - - - 

2 Zunheboto 6 6 100.0 - - - - - - - - 

3 Wokha 5 5 100.0 - - - - - - - - 

4 Kohima 4 4 100.0 - - - - - - - - 
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5 Longleng 2 2 100.0 - - - - - - - - 

6 Mon 6 6 100.0 - - - - - - - - 

7 Peren 3 3 100.0 - - - - - - - - 

8 Phek 5 5 100.0 - - - - - - - - 

9 Dimapur 4 4 100.0 - - - - - - - - 

10 Tuensang 8 8 100.0 - - - - - - - - 

11 Mokokchung 6 6 100.0 - - - - - - - - 

  Total 52 52 100.0 - - - - - - - - 

 

Annexure III (C)  

ANNUAL EXTRACTABLE RESOURCE OF ASSESSMENT UNITS UNDER DIFFERENT CATEGORIES, 2024 

  

S.No 

State/Union 

Territories 

Total 

Annual 

Extractable 

Resource 

of Assessed 

Units (in 

mcm) 

Safe Semi-Critical Critical Over-Exploited Saline 

Total 

Annual 

Extractable 

Resource (in 

mcm) % 

Total 

Annual 

Extractable 

Resource (in 

mcm) % 

Total 

Annual 

Extractable 

Resource (in 

mcm) % 

Total 

Annual 

Extractable 

Resource (in 

mcm) % 

Total 

Annual 

Extractable 

Resource (in 

mcm) % 

1 NAGALAND 562.18 562.18 100 - - - - - - - - 

  Total 562.18 562.18 100 - - - - - - - - 

  Grand Total 562.18 562.18 100 - - - - - - - - 

 

Annexure- III (D) 

DYNAMIC GROUND WATER RESOURCES OF INDIA, 2024 

NAGALAND 

S.No 

Name of 

District 

Total 

Annual 

Extractable 

Resource of 

Assessed 

Units (in 

mcm) 

Safe Semi-Critical Critical Over-Exploited Saline 

Total 

Annual 

Extractable 

Resource 

(in mcm) % 

Total 

Annual 

Extractable 

Resource (in 

mcm) % 

Total 

Annual 

Extractable 

Resource (in 

mcm) % 

Total 

Annual 

Extractable 

Resource (in 

mcm) % 

Total 

Annual 

Extractable 

Resource (in 

mcm) % 

1 Kiphire 4.61 4.61 100 - - - - - - - - 

2 Zunheboto 15.8 15.8 100 - - - - - - - - 

3 Wokha 78.09 78.09 100 - - - - - - - - 

4 Kohima 39.18 39.18 100 - - - - - - - - 

5 Longleng 13.53 13.53 100 - - - - - - - - 
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6 Mon 41.67 41.67 100 - - - - - - - - 

7 Peren 54.27 54.27 100 - - - - - - - - 

8 Phek 16.75 16.75 100 - - - - - - - - 

9 Dimapur 215.72 215.72 100 - - - - - - - - 

10 Tuensang 25.94 25.94 100 - - - - - - - - 

11 Mokokchung 56.62 56.62 100 - - - - - - - - 

  Total 562.18 562.18 100 - - - - - -     

  Grand Total 562.18 562.18 100 - - - - - -     

  

Annexure- III (E)  

AREA OF ASSESSMENT UNITS UNDER DIFFERENT CATEGORIES IN INDIA (2024) 

S.No 

States  / 

Union 

Territories 

Total 

Geographical 

Area of 

Assessed 

Units  (in  sq 

km) 

Recharge 

Worthy 

Area (in  

sq km) 

Safe Semi-Critical Critical Over-Exploited Saline 

Recharge 

Worthy 

Area in 

sq km % 

Recharge 

Worthy 

Area in 

sq km % 

Recharge 

Worthy 

Area in 

sq km % 

Recharge 

Worthy 

Area in 

sq km % 

Recharge 

Worthy 

Area in 

sq km % 

1 NAGALAND 16579 3855.07 3855.07 100 - - - - - - - - 

  Total 16579 3855.07 3855.07 100 - - - - - - - - 

  Grand Total 16579 3855.07 3855.07 100 - - - - - - - - 

 

Annexure III (F)  

DYNAMIC GROUND WATER RESOURCES OF INDIA, 2024 

NAGALAND 

S.No 

Name of 

District 

Total 

Recharge 

Worthy  

Area of 

Assessed 

Units (in 

sq.km) 

Safe Semi-Critical Critical Over-Exploited Saline 

Recharge 

Worthy  

Area of 

Assessed 

Units (in 

sq.km) % 

Recharge 

Worthy  

Area of 

Assessed 

Units (in 

sq.km) % 

Recharge 

Worthy  

Area of 

Assessed 

Units (in 

sq.km) % 

Recharge 

Worthy  

Area of 

Assessed 

Units (in 

sq.km) % 

Recharge 

Worthy  

Area of 

Assessed 

Units (in 

sq.km) % 

1 Kiphire 35.76 35.76 100.0 - - - - - - - - 

2 Zunheboto 89.85 89.85 100.0 - - - - - - - - 

3 Wokha 669.21 669.21 100.0 - - - - - - - - 

4 Kohima 282.64 282.64 100.0 - - - - - - - - 

5 Longleng 128.9 128.9 100.0 - - - - - - - - 

6 Mon 615.12 615.12 100.0 - - - - - - - - 

7 Peren 638.38 638.38 100.0 - - - - - - - - 
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8 Phek 113.09 113.09 100.0 - - - - - - - - 

9 Dimapur 630.46 630.46 100.0 - - - - - - - - 

10 Tuensang 101.23 101.23 100.0 - - - - - - - - 

11 Mokokchung 550.43 550.43 100.0 - - - - - - - - 

  Total 3855.07 3855.07 100.0 - - - - - - - - 

 

Annexure IV (A)  
                

CATEGORISATION OF ASSESSMENT UNIT, 2024 

NAGALAND 

S.NO Name of District S.NO 

Name of Semi-Critical 

Assessment Units S.NO 

Name of Critical 

Assessment Units S.NO 

Name of Over-

Exploited Assessment 

Units 

ABSTRACT 

   Total No. of Assessed Units Number of Semi critical Assessment 

Units 

Number of  Critical Assessment 

Units 

Number of  Over Exploited 

Assessment Units 

0 0 0 0 

 

Annexure IV (B) 

QUALITY PROBLEMS IN ASSESSMENT UNITS, 2024 

NAGALAND 

S.NO 

Name of 

District S.NO 

Name of Assessment Units affected by 

Fluoride S.NO 

Name of Assessment 

Units affected by 

Arsenic S.NO 

Name of Assessment 

Units affected by  

Salinity 

ABSTRACT 

Total No. of Assessed Units 

Number of Assessment Units affected 

by Fluoride 

Number of Assessment Units 

affected by Arsenic 

Number of Assessment Units 

affected by Salinity 

0 0 0 0 

 

 



Dynamic Ground Water Resources of Nagaland, 2024 

Annexure IV (C)  

List of Saline Assessment units - Nil 

Annexure V (A)  

 

State-Wise Summary of Assessment Units Improved or Deteriorated from 2023 to 2024 Assessment 

S.No 

Name of States / Union 

Territories 

Number of Assessment Units 

Improved 

Number of Assessment Units 

Deteriorated 

Number of Assessment Units 

With No Change 

1 NAGALAND 0 0 52 

 

Annexure V (B)  

COMPARISON OF CATEGORIZATION  OF ASSESSMENT UNITS (2023 AND 2024 ) 

NAGALAND 

S.N

o 

Name 

of 

District 

Name of 

Assessment 

Unit 

Stage of Ground 

Water  Extraction 

(%)2023 

Categorizat

ion in2023 
Name of 

District 

Name of 

Assessment 

Unit 

Stage of Ground 

Water  Extraction 

(%)2024 

Categorizat

ion in2024 

Re

ma

rk  

IMPROVED 

NIL 

S.N

o 

Name 

of 

District 

Name of 

Assessment 

Unit 

Stage of Ground 

Water  Extraction 

(%)2023 

Categorizat

ion in2023 
Name of 

District 

Name of 

Assessment 

Unit 

Stage of Ground 

Water  Extraction 

(%)2024 

Categorizat

ion in2024 

Re

ma

rk  

DETERIORATED 

NIL 

          
Annexure VI 

Assessment Unit Wise Report (Attribute Table) 

Sl.
No District 

Asses
sment 
Unit  

Name 

Total 
Geo
grap
hical 
Area 

Rechar
ge 

Worth
y Area 

Rec
harg

e 
from 
Rain
fall-
MON 

Rec
harg

e 
from 
Othe

r 
Sour
ces-
MON 

Rec
harg

e 
from 
Rain
fall-
NM 

Rechar
ge 

from 
Other 

Source
s-NM 

Total 
Annual  
Groun

d 
Water 
(Ham) 

Rechar
ge 

Total 
Natura

l 
Discha

rges 
(Ham) 

Annu
al 

Extra
ctabl

e 
Grou

nd 
Wate

r 
Reso
urce  
(Ham

) 

Irri
gati
on 

Use  
(Ha
m) 

Ind
ustr
ial 

Use 
(Ha
m) 

Domesti
c Use 
(Ham) 

Total 
Extr
actio

n  
(Ha
m) 

Annual GW 
Allocation 

for  for 
Domestic 
Use  as on 

2025  
(Ham) 

Net 
Ground 
Water 

Availability 
for future  

use  (Ham) 

Stage of 
Ground 
Water  

Extractio
n (%) 

Catego
rizatio

n 
(OE/Cr
itical/S
emicrit
ical/Sa

fe) 

Bo
_A
qu
ife
r 

                                          

1 Kiphire Simiti 
3108

0 
1160.8

1 
41.4

9 
164.

64 
18.3

6 0.12 224.61 22.46 
202.1

5 0 0 
3.12399

314 3.12 3.37 198.78 
1.543408

36 safe 0 

2 Kiphire Kiphire 
2542

0 
1043.6

1 37.3 
80.4

3 
16.5

1 0.06 134.3 13.43 
120.8

7 0 0 
6.10925

923 6.11 6.59 114.28 
5.055017

79 safe 0 
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3 Kiphire Pungro 
5650

0 
1371.7

8 
49.0

3 
82.2

9 21.7 0.09 153.11 15.31 137.8 0 0 
0.42261

675 0.43 0.46 137.33 
0.312046

44 safe 0 

4 
Zunhebot
o 

Suruho
to 

1202
4 765.26 

59.7
1 

118.
23 

16.7
1 4.94 199.59 19.96 

179.6
3 0 0 

5.81982
545 5.82 5.83 173.8 

3.239993
32 safe 0 

5 
Zunhebot
o 

Ghatha
shi 

2310
0 

1901.6
5 

148.
38 53.1 

41.5
2 2 245 24.5 220.5 0 0 

5.36748
218 5.37 5.38 215.12 

2.435374
15 safe 0 

6 
Zunhebot
o 

Satakh
a 

3877
4 

2093.2
5 

163.
33 

168.
69 45.7 7.88 385.6 38.56 

347.0
4 0 0 

9.65414
027 9.66 9.68 337.35 

2.783540
8 safe 0 

7 
Zunhebot
o Akuluto 

2697
4 

2703.2
8 

210.
93 

86.2
7 

59.0
2 3.1 359.32 35.93 

323.3
9 0 0 

7.85215
935 7.85 7.87 315.52 

2.427409
63 safe 0 

8 
Zunhebot
o Tokiye 

1496
6 905.94 

70.6
9 

167.
1 

19.7
8 7.07 264.64 26.47 

238.1
7 0 0 

9.56836
679 9.57 9.59 228.58 

4.018138
3 safe 0 

9 
Zunhebot
o 

Zunheb
oto 9662 616.09 

48.0
7 

219.
63 

13.4
5 19.75 300.9 30.09 

270.8
1 0 

0.3
6 

20.2588
525 

20.6
2 20.31 250.14 

7.614194
45 safe 0 

10 Wokha 
Chukito
ng 

1453
4 

4922.7
8 409 90 

102.
99 6.64 608.63 60.86 

547.7
7 0 0 

3.85421
627 3.86 3.89 543.87 

0.704675
32 safe 0 

11 Wokha 

Wozhu
ru 
Ralan 

2726
8 

10045.
94 

834.
65 

215.
01 

210.
17 16.98 

1276.8
1 127.69 

1149.
12 

1.1
583 0 

27.6485
937 

28.8
1 27.88 1120.08 

2.507135
9 safe 0 

12 Wokha 
Bhand
ari 

4971
5 

22870.
1 

1900
.13 

798.
84 

478.
47 46.21 

3223.6
5 322.37 

2901.
28 

1.9
681

2 0 
26.9992

703 
28.9

7 27.23 2872.08 
0.998524

79 safe 0 

13 Wokha Sanis 
4437

9 
18434.

72 
1531

.62 
291.

36 
385.

67 22.87 
2231.5

2 223.15 
2008.

37 

2.0
235

6 0 
56.5898

128 
58.6

1 57.07 1949.28 
2.918286

97 safe 0 

14 Wokha Wokha 
2690

4 
10647.

08 
884.

6 
220.

2 
222.

75 7.99 
1335.5

4 133.55 
1201.

99 

0.0
554

4 
0.2

9 
53.2246

259 
53.5

7 53.68 1147.96 
4.456775

85 safe 0 

15 Kohima 
Chieph
obozou 

5965
6 12581 

922.
79 

144.
32 

151.
7 8.02 

1226.8
3 122.68 

1104.
15 0 0 

35.9746
23 

35.9
7 38.07 1066.08 

3.257709
55 safe 0 

16 Kohima 
Jakha
ma 

2460
0 

4492.7
3 

329.
53 

260.
1 

54.1
7 20.16 663.96 66.39 

597.5
7 0 0.2 

11.7425
691 

11.9
4 12.43 584.94 

1.998092
27 safe 0 

17 Kohima Kohima 
2565

5 
3706.4

2 
271.

86 
1196

.8 
44.6

9 52.19 
1565.5

4 156.56 
1408.

98 0 0 
125.171

479 
125.

17 132.47 1276.51 
8.883731

49 safe 0 

18 Kohima 
Tsemin
yu 

3638
9 

7483.4
2 

548.
9 

237.
01 

90.2
4 21.17 897.32 89.73 

807.5
9 0 0 

39.4714
297 

39.4
8 41.77 765.81 

4.888619
23 safe 0 

19 Longleng 
Longle
ng 

3450
3.56 

7344.5
4 

581.
93 

222.
1 

80.6
7 4.2 888.9 88.89 

800.0
1 0 0 

5.96230
368 5.96 10.75 789.26 

0.744990
69 safe 0 

20 Longleng Tamlu 
2169
6.44 

5545.0
8 

439.
35 

111.
97 60.9 2.12 614.34 61.43 

552.9
1 0 0 

2.70579
533 2.7 4.9 548.02 

0.488325
41 safe 0 

21 Mon 
Wakchi
ng 

3445
0 

13969.
73 

809.
43 

75.1
1 

175.
67 1.19 1061.4 106.14 

955.2
6 0 0 

10.2351
232 

10.2
3 10.25 945.02 

1.070912
63 safe 0 

22 Mon Tobu 
3128

8 
4699.6

1 
272.

3 
26.7

2 59.1 0.51 358.63 35.86 
322.7

7 0 0 
4.83468

929 4.84 4.84 317.92 
1.499519

78 safe 0 

23 Mon Chen 
3770

8 
12467.

75 
722.

4 
12.3

8 
156.

79 0.33 891.9 89.19 
802.7

1 0 0 
26.2926

12 
26.2

9 26.34 776.37 
3.275155

41 safe 0 

24 Mon Mon 
2527

8 
10324.

52 
598.

22 
38.5

4 
129.

83 0.3 766.89 76.69 690.2 0 0 
29.8386

114 
29.8

4 29.89 660.31 
4.323384

53 safe 0 

25 Mon 
Pomchi
ng 

2601
5 

9683.2
7 

561.
06 72 

121.
77 1.87 756.7 75.67 

681.0
3 0 0 

28.4340
052 

28.4
4 28.49 652.53 

4.176027
49 safe 0 

26 Mon Tizit 
2386

1 
10367.

56 
600.

71 
61.6

5 
130.

38 1.94 794.68 79.47 
715.2

1 

10.

988
46 

0.3
4 

40.1330
978 

51.4
6 40.21 663.67 

7.195089
55 safe 0 

27 Phek Meluri 
9764
9.74 

5285.3
4 

251.
98 

174.
89 

76.5
8 0.2 503.65 50.37 

453.2
8 0 0 

14.0835
663 

14.0
8 14.4 438.88 

3.106247
79 safe 0 

28 Phek 
Sekruz
u 

1819
7.28 

2006.2
8 

95.6
5 

196.
33 

29.0
7 1.15 322.2 32.22 

289.9
8 0 0 

4.50793
969 4.51 4.61 285.37 

1.555279
67 safe 0 
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29 Phek 
Pfutser
o 

3004
4.41 

1889.1
1 

90.0
6 

236.
63 

27.3
7 3.45 357.51 35.75 

321.7
6 0 0 

9.54941
128 9.55 9.76 312 

2.968050
72 safe 0 

30 Phek 
Kikrum
a 

1662
0.55 1051.3 

50.1
2 

229.
74 

15.2
3 3.31 298.4 29.84 

268.5
6 0 0 

3.87287
189 3.87 3.96 264.6 

1.441018
77 safe 0 

31 Phek Phek 
4008
8.02 

1076.9
7 

51.3
4 

304.
34 15.6 8.22 379.5 37.95 

341.5
5 0 0 

5.31910
764 5.32 5.44 336.11 

1.557605
04 safe 0 

32 Peren Jalukie 
6587

1 
34337.

53 
1804

.53 
1236

.74 
493.

39 58.02 
3592.6

8 359.27 
3233.

41 

181
.54

8 0 
45.2840

21 
226.

83 45.8 3006.06 
7.015194

49 safe 0 

33 Peren Peren 
4706

3 
14102.

3 
741.

12 
248.

17 
202.

63 1.19 
1193.1

1 119.31 
1073.

8 
0.5
148 0 

13.2434
82 

13.7
5 13.39 1059.9 

1.280499
16 safe 0 

34 Peren Tening 
5216

6 
15398.

61 
809.

24 
210.

23 
221.

26 3.79 
1244.5

2 124.46 
1120.

06 
0.9
405 0 

20.0498
333 

20.9
9 20.28 1098.84 

1.874006
75 safe 0 

35 
Mokokch
ung 

Longch
em 

1410
0 

5011.8
3 

391.
06 

64.3
8 

109.
42 4.99 569.85 56.98 

512.8
7 

25.
945
92 0 

7.32782
123 

33.2
8 7.42 479.5 

6.488973
81 safe 0 

36 
Mokokch
ung 

Mangk
olemba 

4481
2 

15099.
67 

1178
.19 

190.
67 

329.
65 9.31 

1707.8
2 170.79 

1537.
03 

47.
207
16 0 

18.2951
7 65.5 18.52 1471.31 

4.261465
29 safe 0 

37 
Mokokch
ung 

Ongpa
ngkong 
South 

2295
4 

7946.4
7 

620.
04 42 

173.
48 0.05 835.57 83.55 

752.0
2 0 0 

12.4131
227 

12.4
1 12.57 739.45 

1.650222
07 safe 0 

38 
Mokokch
ung 

Ongpa
ngkong 
North 

2457
2 

8336.2
3 

650.
46 

283.
2 

181.
99 2.05 1117.7 111.77 

1005.
93 0 0 

14.7611
401 

14.7
6 14.94 990.99 

1.467298
92 safe 0 

39 
Mokokch
ung 

Changt
ongya 

4228
9 

14301.
82 

1115
.94 

133.
91 

312.
23 2.14 

1564.2
2 156.42 

1407.
8 

9.5
832 0 

10.6268
816 20.2 10.76 1387.47 

1.434862
91 safe 0 

40 
Mokokch
ung 

Kubulo
ng 

1277
3 

4346.9
4 

339.
18 

61.3
1 94.9 0.49 495.88 49.59 

446.2
9 0 0 

0.09629
656 0.1 0.1 446.19 

0.022406
96 safe 0 

41 Dimapur 
Dhansi
ripar 

2121
5 

16602.
22 

5373
.1 

408.
95 

621.
14 46.93 

6450.1
2 645.02 

5805.
1 

143
.25
39 0 

89.2745
415 

232.
52 94.89 5566.96 

4.005443
49 safe 0 

42 Dimapur 
Kuhob
oto 6976 

4004.7
5 

1080
.07 

247.
19 

149.
83 23.03 

1500.1
2 150.02 

1350.
1 

79.
706
88 0 

40.8273
003 

120.
52 43.4 1227.01 

8.926746
17 safe 0 

43 Dimapur Niuland 9344 
5258.6

7 
1418

.25 
198.

25 
196.

74 12.3 
1825.5

4 182.55 
1642.

99 

21.
811
68 0 

54.7649
126 

76.5
9 58.21 1562.95 

4.661623
02 safe 0 

44 Dimapur 
Medzip
hema 

5516
5 

37180.
03 

1138
9.89 

555.
15 

1391
.02 110.38 

13446.
44 672.32 

1277
4.12 

493
.05
412

8 
2.3

8 
623.492

1 
1118

.93 662.72 11615.96 
8.759350

94 safe 0 

45 Tuensang Chare 8271 511.04 
39.8

8 5.4 
11.1

3 0.03 56.44 5.65 50.79 0 0 
1.40060

217 1.4 1.42 49.37 
2.756448

12 safe 0 

46 Tuensang 
Chesso
re 

2267
9 955.34 

74.5
5 

468.
96 

20.8
1 0 564.32 56.43 

507.8
9 0 0 

7.77302
762 7.77 7.87 500.02 

1.529858
83 safe 0 

47 Tuensang 
Longkh
im 

1498
9 613.67 

47.8
9 

136.
8 

13.3
7 0 198.06 19.81 

178.2
5 0 0 

4.06262
303 4.06 4.11 174.14 

2.277699
86 safe 0 

48 Tuensang Noksen 
2834

0 
1238.0

6 
96.6

1 
222.

93 
26.9

7 0.05 346.56 34.65 
311.9

1 0 0 
5.56547

222 5.56 5.64 306.28 
1.782565

48 safe 0 

49 Tuensang 
Sangsa
ngnyu 

3530
7 

1483.2
6 

115.
74 

316.
64 

32.3
1 0.11 464.8 46.48 

418.3
2 0 0 

9.68967
994 9.69 9.81 408.51 

2.316408
49 safe 0 

50 Tuensang 
Shama
tor 

3360
9 

1282.2
8 

100.
06 

92.4
4 

27.9
3 0.04 220.47 22.05 

198.4
2 0 0 

3.84138
105 3.84 3.89 194.53 

1.935288
78 safe 0 

51 Tuensang 
Thonok
nyu 

5329
8 

2003.1
4 

156.
31 

221.
1 

43.6
3 0 421.04 42.1 

378.9
4 0 0 

3.98887
26 3.99 4.04 374.9 

1.052937
14 safe 0 

52 Tuensang Noklak 
5710

7 
2036.6

4 
158.

93 
407.

23 
44.3

6 0.03 610.55 61.06 
549.4

9 0 0 
7.67107

305 7.68 7.77 541.71 
1.397659

65 safe 0 
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Annexure VII (i) 
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Annexure VII (ii)  
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              ABBREVIATIONS 
 

CGWA Central Ground Water Authority 

CGWB Central Ground Water Board 

bcm Billion cubic metre 

CLEG Central Level Expert Group for overall reassessment of 

ground water resource of the country 

GEC-1997 Ground Water Resources Estimation Committee, 1997 

GEC-2015 Ground Water Resources Estimation Committee, 2015 

GWRA Ground Water Resources Assessment 

ham Hectare metre 

IMD India Meteorological Department 

lps Litres per second 

m Meter 

m bgl Meter below ground level 

mcm Million cubic metre 

M.I. Minor Irrigation 

DOWR, RD & GR Department of Water Resources, River Development & 

Ganga Rejuvenation, Ministry of Jal Shakti, Govt. of India 

NAQUIM National Aquifer Mapping & Management Programme 

SLC State Level Committee 
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CONTRIBUTORS 

The computation of Dynamic Ground water Resources of Nagaland for the Assessment Year 2023-24 has been 
carried out jointly by Central Ground Water Board, North Eastern Region and Directorate of Geology and Mining, 
Government of Nagaland (State Nodal Department of GWRA), as per the Ground Water Estimation Committee-
2015 (GEC-2015) methodology under the guidance of the State Level Committee (SLC) and overall supervision 
of Central Level Expert Group (CLEG). Field data generated by CGWB and statistical information/data 
generated/compiled by Nagaland State Departments such as Dept. of Water Resources, Directorate of Economic 
& Statistics, Public Health & Engineering Dept., Dept. of Commerce and Industries, Dept. of Agriculture, Dept. of 
Soil and water Conservation, Department of Urban affairs, Directorate of Geology and Mining etc and Central 
Govt. organization such as IMD, CWC, Brahmaputra Board, NIH etc were used in assessing the ground water 
resources of the State. The assessment and compilation of the report was carried under the guidance of John 
Kevi Angami, Commissioner and Secretary, Geology and Mining, Govt. of Nagaland and Chairman, State Level 
Committee and Tapan Chakraborty, Regional Director, CGWB, NER, Guwahati.  
 
Principal Contributors: 

1. Vekhosa Kezo, Scientist-D, CGWB, NER, Guwahati   
2. Anenuo Pienyu, Scientist-C, CGWB, SUO, Shillong   
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1. Shri. Khikiya Rengma, Director, Geology and Mining, Government of Nagaland (State Nodal Dept.) 
2. All Members/Departments of SLC on GWRA, Nagaland, 2024 
3. Dr. D J Khound, Scientist-D, CGWB, NER, Guwahati 
4. Wonjano Mozhui, Scientist-D, CGWB, NER, Guwahati 
5. Mophi Mili, Scientist-C, CGWB, NER, Guwahati 
6. Zumchilo T. Ezung, Scientist-C, CGWB, NER, Guwahati 
7. Tiamenba Longshir, AHG, CGWB, NER, Guwahati 
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1. S. N. Dwivedi, Scientist-D & Director (Admin), Central Ground Water Board, CHQ, Faridabad 
2. Sujatro Ray Chowdhuri, Scientist-C, Central Ground Water Board, CHQ, Faridabad.  
3. Subhra Satapathy, Scientist-C, Central Ground Water Board, CHQ, Faridabad 
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1. Dr. KBVN Phanindra, Professor, IIT Hyderabad 
2. M. Prem Chand, Research Scholar, IIT Hyderabad 

 
Overall Guidance & Supervision: 

1. Dr.  Sunil Kumar Ambast, Chairman, Central Ground Water Board, CHQ, Faridabad. 
2. T. S. Anitha Shyam, Member South, Central Ground Water Board, CHQ, Faridabad. 
3. N. Varadaraj, Member East, Central Ground Water Board, CHQ, Faridabad. 
4. John Kevi Angami, Commissioner and Secretary, Geology and Mining, Govt. of Nagaland  
5. Tapan Chakraborty, Regional Director, CGWB, NER, Guwahati 
6. Biplab Ray, Scientist-D & TS, CGWB, NER, Guwahati 
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