
 

 

 

 

 

 

TECHNICAL NOTE 

EXECUTIVE SUMMARY 

In India, rapid industrialization and urbanization are 
taking place at a time when increases in water supply 
are limited. Surface water and groundwater resources 
are heavily polluted, due in part to untreated sewage, 
and climate change is threatening to alter the timing 
of water supply, which could lead to increased floods 
and droughts. Better information and tools are 
needed to understand the complex nature of water 
risk and threats to water security. 

In response to these water challenges, a Working 
Group of 14 members including ten companies (ACC, 
Aditya Birla Group, Ambuja, BASF, ITC, Jain 
Irrigation, Mahindra, Monsanto, Nestle, and 
PepsiCo) and three knowledge partners (The World 
Resources Institute (WRI), Confederation of Indian 
Industry-Triveni Water Institute (CII-TWI), and 
Skoll Global Threats Fund) coordinated by the World 
Business Council for Sustainable Development 
(WBCSD) in India, developed the India Water Tool 
version 2 (IWT 2.0). The IWT 2.0 is the first of its 
kind, a comprehensive, high-resolution, user-
friendly, and publicly available water platform to help 
companies, government agencies, and other users 
identify their water risks and prioritize their water 
management actions in India. Updates to datasets 
and minor edits were incorporated to release Version 
2.1 of the tool in March 2016. 

CONTENTS 

Executive Summary       1 

Introduction       2 

Groundwater       4 

Surface Water and Rainfall      8 

Water Stress     10 

Reporting      12 

 

 

Technical notes contain research, analysis, findings, and 

recommendations. They are circulated to stimulate timely 

discussion and critical feedback and to influence ongoing 

debate on emerging issues. Most technical notes are 

eventually published in another form and their content may 

be revised. 

 

Suggested Citation: “India Water Tool.” Technical Note; 

Available online at: www.indiawatertool.in 

INDIA WATER TOOL 2.1 (IWT 2.1) 



  India Water Tool 
 

 

 

 

In India, rapid industrialization and urbanization 

are taking place at a time when increases in water 

supply are limited. Groundwater tables are falling 

throughout this heavily groundwater-dependent 

country, especially in northwest India.3 Surface 

water and groundwater sources are heavily 

polluted, due, in part, to untreated sewage, and 

climate change is threatening to alter the timing of 

water supply, which could lead to more floods and 

droughts.4 

 

In developing the Twelfth Five Year Plan, the 

Planning Commission5 of India has clearly realized 

that business-as- usual approaches to the growing 

water crisis will no longer be possible. In response, 

the proposed multi-pronged “Paradigm Shift” will 

need to focus on demand-side solutions (for 

example, conservation, increased agricultural and 

industrial water use efficiency), new institutional 

and legal frameworks, participatory water 

resources management, and water database 

development and management.6 

 

Information on companies’ water-related data, 

including source water, water use, and water risk, 

is infrequently disclosed in company reports and 

questionnaires and few companies have access to 

comprehensive data on their suppliers’ water 

context and performance. This lack of data is of 

particular concern because most of a corporation’s 

water footprint is embedded in its supply chain. 

Similarly, governments at the national and state 

levels often lack data and information on water 

resources that are necessary to support 

development planning and long- term conservation 

plans. Tools are emerging to help companies, 

government agencies, and other users understand 

the complex nature of water risk and threats to 

water security; however, there remain significant 

inconsistencies and gaps in how these tools 

measure and report water risk and threats to water 

security. These tools also highlight the need for an 

all-inclusive approach to solving water issues that 

engages businesses, governments, communities, 

and NGOs.7  

 

In response to these water challenges, a Working 

Group of 14 members, including ten companies 

(ACC, Aditya Birla Group, Ambuja, BASF, ITC, Jain 

Irrigation, Mahindra, Monsanto, Nestle, and 

PepsiCo) and three knowledge partners (WRI, CII-

TWI, and Skoll Global Threats Fund) coordinated 

by WBCSD in India, developed IWT 2.0. With 

updates and edits on IWT 2.0, the Version 2.1 of 

IWT was released.  

The tool  uses Indian administrative boundaries released by the 

Survey of India, India’s principal  mapping agency; and river 

basin boundaries as developed by Confederation of India n 

Industry-Triveni  Water Insti tute based on the river basin map 

available in the Integrated Hydrological Databook of the Central 

Water Commission, Government of India.  

Box 1   |   Administrative Boundaries 

The -IWT 2.1 combines 14 datasets which includes 
data- sets from key government authorities in India 
such as the Central Ground Water Board (CGWB), 
India Meteorological Department (IMD), Ministry of 
Water Resources, River Development and Ganga 
Rejuvenation (MoWR, RD & GR), and Central 
Pollution Control Board (CPCB), and water stress 
models developed by the World Resources Institute 
(WRI) and Columbia Water Center (CWC). 
Furthermore, IWT 2.0 allows users to calculate 
metrics that can be used to report directly to four 
different corporate disclosure initiatives including: 
The Global Reporting Initiative (GRI) G4 Guidelines, 
The United Nations (UN) Chief Executive Officer 
(CEO) Water Mandate Corporate Water Disclosure 
Guidelines, The Carbon Disclosure Project (CDP) 
Water, and The Dow Jones Sustainability Index 
(DJSI). 
 
The IWT 2.1allows companies, government agencies, 
and other users to identify their water risks, prioritize 
their water management actions, plan for sustainable 
water management, and address water risks that 
confront agriculture, industry, households, and the 
natural environment in a given river basin. 
 

This document describes the specific characteristics 
of the indicator data and calculations underpinning 
the IWT2.1. The data and indicator selection process 
involves three steps: (1) literature review, (2) 
identification of data sources in the public domain, 
and (3) the compilation and expert review of the 
selected data sources based on specific criteria. For 
more information, please visit 
www.indiawatertool.in. 
 

INTRODUCTION 
Background 

Indian governments and businesses are increasingly 
facing the profound impacts of water stress or 
contamination. CDP Water’s latest report1 notes that 
almost one quarter (22 percent) of responding 
companies reported2 that water-related issues could 
limit the growth of their businesses. Of these 
companies, one-third expected constraints to be felt 
within the next 12 months. 

http://www.indiawatertool.in/
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Objective 

The IWT 2.1 is the first of its kind, a 
comprehensive, high- resolution, user-friendly, and 
publicly available water platform that allows users 
to measure and map water risk in India at a scale 
that is meaningful and with outputs that are 
credible. It is designed for use by industry, Indian 
government, and other water users, enabling them 
to assess water risks, prioritize their water 
management actions, plan for sustainable water 
management, and address water risks that confront 
agriculture, industry, households, and the natural 
environment in a given basin. Furthermore, IWT 
2.1 allows users to calculate metrics that can be 
used to report directly to corporate disclosure 
initiatives and improve transparency. 

 

IWT -2.1 improves upon version 1, an Excel-based 
tool launched in 2013, by visualizing data in a user-
friendly GIS web platform, introducing additional 
datasets, and improving accessibility. The IWT 2.1 
differs from the Global Water Tool of WBCSD and 
WRI's Aqueduct Water Risk Atlas, by introducing 
additional datasets that are at higher resolution. It 
incorporates publicly available India-specific 
datasets from key Indian government authorities 
such as the CGWB, IMD, MoWR, RD & GR; and the 
CPCB. 

Datasets 

IWT 2.1 combines the best available India-specific 

water datasets, that are readily obtained from the 

Indian government agencies and some of the best 

available models of water stress (see Table 1). The 

dataset selection process involved three steps: (1) 

literature review, (2) identification of data sources 

in the public domain, and (3) compilation of 

expert review of the selected data sources, based 

on the following criteria: 

 

 India-wide coverage 

 Granularity (by observation 

well/block/watershed) Government datasets 

(wherever possible) 

 Useful for Water risk assessment 

 

The IWT 2.1 calculates metrics that can be used to 

report directly to corporate disclosure initiatives, 

including the GRI G4 Guidelines, the UN CEO 

Water Mandate Corporate Water Disclosure 

Guidelines, the CDP Water, and the DJSI. These 

disclosure initiatives are described in more detail 

later in the document. 

Table 1   |   Summary of Datasets 

 

Dataset Source Resolution
9

 Year(s) Available 

Groundwater level Central Ground Water Board 
Observation well, Block 

(aggregated) 
2007-2015 (March)10

 

Net groundwater availability Central Ground Water Board District 2011 

Projected demand for domestic and industrial uses in 2025 Central Ground Water Board District 2011 

Net groundwater availability for future irrigation use in 2025 Central Ground Water Board District 2011 

Stage of groundwater development Central Ground Water Board District 2011 

Annual replenishable groundwater resource Central Ground Water Board District 2011 

Groundwater block categorization Central Ground Water Board Block 2004, 2009, 2011 

Groundwater quality measures meeting Bureau of Indian 

Standards (BIS) permissible norms 
Central Ground Water Board District 2008 

Total annual rainfall India Meteorological Department District 2004-2013 

Annual surface water availability Ministry  of Water Resources River basin 2014 

Surface water quality Central Pollution Control Board Observation station 2008 

Baseline water stress WRI Sub-catchment 2010 

Normalized deficit index Columbia University District 2012 

Normalized deficit cumulated Columbia University District 2012 
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Limitations of the IWT 2.1 are that the data 
coverage is incomplete temporally and spatially. 
For example, over 50 percent of the groundwater 
level data is missing for years prior to 2012; 
additionally, a significant amount of data is 
missing for several indicators for the state of 
Jammu and Kashmir. 
 
While the IWT 2.1 provides an overview analysis 
appropriate to company or other users’ operations 
or supply chains, it is not meant to provide site-
specific information for site-specific or facility-
level decision-making. IWT 2.1 does not account 
for large-scale water import and export, for 
example, through irrigation and/or other inter-
basin water transfers. Other limitations of the IWT 
2.1 are noted in more detail for each dataset within 
the document. 
 

GROUNDWATER 
This section describes the specific definitions, formulae, 
and data for the groundwater indicators.  These include 
groundwater level, annual replenishable groundwater 
resource, net groundwater availability, projected 
demand for domestic and industrial water use in 2025, 
net groundwater availability for future irrigation use in 
2025, stage of groundwater development, groundwater 
block categorization, and groundwater quality. 
 

Groundwater level 

Definition:  

Groundwater level are observed values of depth to 

ground- water at wells across India. Higher values 

represent locations where the water is further from 

the ground surface, and less accessible. 

 

The original groundwater level dataset obtained 

from CGWB provides values for roughly 19,000 

wells, represented as points in the IWT 2.1 map. 

 

All readings showing a value of “0” in the original 

dataset were omitted, on the assumption that they 

were null values that had been unintentionally 

changed when converting between file types. 

Readings showing negative number values were 

also omitted, as probable errors in the calculation.  

 
For each observation well, pre and post-monsoon 
readings are recorded as below:  

 For the wells in the north-eastern states of 

India (Arunachal Pradesh, Assam, Manipur, 

Meghalaya, Mizoram, Nagaland and Tripura) 

pre-monsoon observation is recorded in the 

month of March and post-monsoon 

observations are recorded in the month of 

November  

 

 For the wells in the states of West Bengal, 

Orissa and Kerala, pre-monsoon observations 

are recorded in the month of April and post-

monsoon observations are recorded in the 

month of November  

 For the wells in the rest of the country, the pre-

monsoon observations are recorded in the 

month of May, while post-monsoon 

observations are recorded in the month of 

November 

 
For specific sites of the user, the user can note the 
observation wells in the proximity to the site to 
view graphs of changing trends of observations of 
groundwater level over the period 2007-2015 (pre 
and post-monsoon).  
 
In the Analyze tab of the tool and for specific user 
site, the tool displays the groundwater level 
observed in the observation well closest to the user 
site. This value is actually point information for the 
observation well closest to the user site. It is 
indicative only, and not representative of the actual 
groundwater level at the user site.  
 
Groundwater level is a point indicator observed for 
particular observation wells. No attempt is made to 
aggregate the observations in an administrative 
unit.   

 Figure 1   |   Map of well locations 

DATA SOURCE:   
 CGWB; 2011. http://cgwb.gov.in/documents/Dynamic-GW-Resources-

2011.pdf 
 CGWB; 2009. http://cgwb.gov.in/documents/Dynamic-GW-Resources-

2009.pdf 
RESOLUTION:  Well point 
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Annual Replenishable Groundwater Resource  

Definition:  
 

Annual replenishable groundwater resource is the 

sum of recharge during monsoon and non-

monsoon seasons. Rainfall is the main source of 

this recharge. An allowance was made for natural 

discharge during the non-monsoon season by 

deducting five to ten percent of annual replenish-

able groundwater resource. Most of India receives 

rainfall mainly during the southwest monsoon 

season. 
 

Calculation: 
 

Annual Replenishable Groundwater Resource = 

Recharge During Monsoon Season + Recharge 

During Non-monsoon Season - five percent or ten 

percent. 
 

Five percent of annual replenishable groundwater 

resource was deducted wherever the Water Level 

Fluctuation (WLF) method is employed to compute 

rainfall recharge during monsoon season, while ten 

percent was deducted wherever the Rainfall 

Infiltration Factor (RIF) method is used. The WLF 

method calculates the recharge, or change in 

storage, by multiplying three variables including 

water level fluctuation between pre- and post- 

monsoon seasons, area of recharge, and specific 

yield. Specific yield varies with the type of rock 

formation. The RIF method calculates recharge by 

multiplying the rainfall infiltration factor by the 

area of the recharge. The rainfall infiltration factor 

is provided and varies with the type of rock 

formation. 

DATA SOURCE:  CGWB; 2011. http://cgwb.gov.in/documents/Dynamic-GW-
Resources-2011.pdf 
RESOLUTION:  District 
UNIT:  Hectare-meter (ham). 
NOTES: Data were obtained for 569 out of 632 districts.  This indicator is 
included in the available output spreadsheet, but is not included in the 
application as a map layer. 

Net Groundwater Availability 
 

Definition:  
 

The net annual groundwater availability is the 

annual replenishable groundwater resource after 

deducting the natural discharges during the non-

monsoon period. Per the CGWB, the natural 

discharge is in addition to the five to ten percent 

from the annual replenishable groundwater 

resource. 

Calculation: 
 

Net Groundwater Availability = Annual 

Replenishable Groundwater Resource – Natural 

Discharge during Non-Monsoon Season. 

 

Thresholds: 
 

For visual classification on the map, the data are 

broken into groups ranging by half a standard 

deviation centered on the mean. The mean was 

67,361 ham and the standard deviation was 50,909 

ham. For the purposes of labeling, these values 

were rounded to the nearest meter. This resulted in 

the following bins and labels. 

Groundwater Availability (HAM) 

High > 105,543 

Medium to High 80,088 -105,543 

Medium 54,633 -80,088 

Low to Medium 29,179 -54,633 

Low < 29,179 

No Data - 

 

Figure 2   |   : Net Groundwater Availability 

DATA SOURCE:  
  CGWB; 2011. http://cgwb.gov.in/documents/Dynamic-GW-Resources-

2011.pdf 
 CGWB; 2009. http://cgwb.gov.in/documents/Dynamic-GW-Resources-

2009.pdf 
RESOLUTION:  District  
NOTES: Good coverage for this indicator, with data for 573 of 632 districts. 
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Projected Demand for Domestic and Industrial 
Water Use in 2025  
 

Definition:  
 
The projected demand for domestic and industrial 
water use in 2025 is based on projected population 
for the year 2025 and present dependency on 
groundwater. 
 

Calculation: 
 
Projected demand for domestic and industrial uses 
is calculated according to the following cases, in 
order to rationalize the projected demand of 
groundwater resources in overexploited areas. 
 
Case I, when GWav ≥ Dgi+ Alld 
In such cases projected demand for future 
domestic and industrial uses = Alld 
 
Case II, when GWav < Dgi+ Alld 
In such cases, projected demand for future 
domestic and industrial uses = (GWav – Dgi) or 
Dgd, whichever is greater, where 
 
GWav = Net Annual Ground Water Availability 

Dgi = Existing Ground Water Draft for Irrigation 

Dgd = Existing Ground Water Draft for Domestic 
Use 

Dg = Existing Ground Water Draft for All Uses 

Alld = Computed Value of Allocation for Domestic 
Use (based on projected population, fractional load 
on ground- water, and per capita requirement) 

 

Thresholds: 
 

For visual classification on the map, the data are 
broken into groups ranging by half a standard 
deviation, centered on the mean. The mean was 
5,455 ham and the standard deviation was 5,229 
ham. For the purposes of labeling, these values 
were rounded to the nearest unit. This resulted in 
the following bins and labels. 
 

Groundwater Availability (HAM) 

Low <1,543 

Low to Medium 1, 543 – 4,148 

Medium 4,148 -6, 762 

Medium to High 6,762 -9, 376 

High <9,376 

No Data - 

 

Figure 3   |   : Projected Demand for Domestic 

and Industrial Uses: 2025 

Net Groundwater Availability for Future Irrigation 
Use in 2025 
 

Definition:  

Net groundwater availability for future irrigation 

use in 2025 represents the projected available 

volume for irrigation, given the net annual 

groundwater availability, the projected demand for 

domestic and industrial uses in 2025, and the 

existing gross irrigation draft. 

Calculation: 

Net Groundwater Availability for Future Irrigation 

Use in 2025 = Net Annual Groundwater 

Availability - Projected Demand for Domestic and 

Industrial Uses in 2025 - Existing Gross Irrigation 

Draft 

Thresholds: 

For visual classification on the map, the data are 

broken into groups ranging by half a standard 

deviation, centered on the mean. The mean was 

27,277 ham and the standard deviation was 42,127 

ham. For the purposes of labeling, these values 

were rounded to the nearest unit. This resulted in 

the following bins and labels. 

DATA SOURCE:   
 CGWB; 2011. http://cgwb.gov.in/documents/Dynamic-GW-Resources-

2011.pdf 
 CGWB; 2009. http://cgwb.gov.in/documents/Dynamic-GW-Resources-

2009.pdf 
RESOLUTION:  District  
NOTES: Data were obtained for 570 out of 632 districts  
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Groundwater Block Categorization 
 

Definition: 

The Groundwater Block Categorization data 

classify blocks into five categories (“Safe,” “Semi-

critical,” “Critical,” “Overexploited”, and “Saline”). 

The stage of groundwater development is 

calculated as a percentage of withdrawal over 

renewable water supply. Each assessment unit is 

categorized based on two criteria, (1) stage of 

groundwater development and (2) long-term trend 

of pre- and post-monsoon levels. The long-term 

trend is to be computed generally for a period of 

ten years. A significant rate of water level decline 

has been taken from 10 to 20 cm per year 

depending on the local hydrological conditions. 

Besides, 92 blocks in the country have been found 

to be completely saline.  

 

Stage of 

Groundwater 

Development 

Significant Long Term Water Level 

Decline Trend Category 

Pre-monsoon Post-monsoon 

<= 90 percent No No Safe 

> 70 percent and 
<(=) 100 percent 

No Yes Semi-critical 

> 70 percent and 
<(=) 100 percent 

Yes No Semi-critical 

>90 percent and 
<(=) 100 percent 

Yes Yes Critical 

>100 percent No Yes Overexploited 

>100 percent Yes No Overexploited 

>100 percent Yes Yes Overexploited 

 

These data are provided by CGWB at the block level 
for various years, namely, 2004, 2009, and 2011. 
While all three years are available in the output 
PDF and Excel files, the only year shown on the 
map is 2011. 
 

Of 4,449 blocks in India, data are available for 
3,948 blocks in 2004, 3,750 blocks in 2009, and 
3,802 blocks in 2011. 

Groundwater Availability (HAM) 

High > 58,873 

Medium to High 37,809 – 58,873 

Medium 16,746 - 37,809 

Low to Medium - 4,318 - 16,746 

Low < -4,318 

No Data - 

 

Figure 4   |   : Net Groundwater availability for 

future Irrigation Use 

Stage of Groundwater Development 

Definition: 

Stage of groundwater development compares gross 

groundwater draft and net annual groundwater 

availability; it is expressed as a percentage. Values 

over 100 percent represent areas where gross draft 

is greater than annual replenishable availability. 

Calculation: 

Stage of Groundwater Development = Existing 

Gross Draft for All Uses / Net Annual Groundwater 

Availability. 

DATA SOURCE:  CGWB; 2011. http://cgwb.gov.in/documents/Dynamic-GW-
Resources-2011.pdf 
CGWB; 2009. http://cgwb.gov.in/documents/Dynamic-GW-Resources-
2009.pdf 
RESOLUTION:  District  
NOTES: Data were obtained for 554 out of 632 districts.  

DATA SOURCE:   
 CGWB; 2011. http://cgwb.gov.in/documents/Dynamic-GW-Resources-

2011.pdf 
 CGWB; 2009. http://cgwb.gov.in/documents/Dynamic-GW-Resources-

2009.pdf 
RESOLUTION:  District  
UNIT: Percent. 
NOTES: Stage of groundwater development is not included as a layer in the 
map application but the percentage value is given in the output spreadsheet. 
Data were obtained for 573 out of 632 districts 
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Figure 5   |   : Groundwater Block Categorization 

DATA SOURCE:  CGWB; 2011. http://cgwb.gov.in/documents/Dynamic-GW-
Resources-2011.pdf 
RESOLUTION:  District and Block  

Groundwater Quality Meeting BIS Permissible 
Norms 
Definition: 
Groundwater quality is measured as a breach/no-
breach of permissible limits for Chloride, Fluoride, 
Iron, Arsenic, Nitrate, and Electrical Conductivity 
in 2008 as set by the Bureau of India Standards 
(BIS). Districts labeled on the map as a breach fails 
to meet the permissible limit and labeled as NO. 

Thresholds: 
The permissible limits set by BIS, which were used 
to classify the data as a breach, are as follows. 
 

Groundwater Availability (HAM) 

Chloride >1000 mg/L 

Fluoride >1.5 mg/l 

Iron >1.0 mg/l 

Arsenic >.05 mg/l 

Nitrate >45 mg/l 

Electrical Conductivity > 300μS/cm 

 
In order to classify this on the map, districts were 
separated into two categories. If the six indicators 
were all within the permissible limits, the district is 
labeled as YES. If at least one of the six fails to 
meet the limit, the district is classified as a breach 
and labeled as NO. Otherwise, it is classified as no 
data. 

Figure 6   |   : Groundwater Quality 

DATA SOURCE:  
 CGWB; 2010. http://cgwb.gov.in/documents/Water-

quality/GW_Quality_in_shallow_aquifers.pdf 
 Chadetrik and Arabinda Sharma. “Assessment of drinking water quality: 

A case study of Ambala cantonment area, Haryana, India.” International 
Journal of Environmental Sciences. Vol. 2. No. 2. 2011, pp. 933-945. 

RESOLUTION:  District.  
UNIT: Yes/No. 
NOTES: Data were obtained for 517 out of 632 districts.  No distinction is 
made between minor and major breaches. Further investigation is needed to 
understand the severity of a breach. 

SURFACE WATER AND RAINFALL 

This section describes the specific definitions, formulae, 
and data specifications for the surface water and rainfall 
indicators, which include total annual rainfall, surface 
water net availability, and surface water quality. 

 
Total Annual Rainfall 

Definition: 
 

Rainfall is expressed as the arithmetic average of 

rainfall for all stations in each district. 

 

Thresholds: 
 

For visual classification on the map, the data are 

broken into groups ranging by half a standard 

deviation, centered on the mean. For the purposes 

of labeling, these values were rounded to the 

nearest mm. The mean was 1,308 mm and the 

standard deviation was 792 mm. This resulted in 

the following bins and labels. 
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Rainfall (mm) 

High > 1,897 

Medium to High 1,501 - 1,896 

Medium 1,105 - 1,500 

Low to Medium 719 - 1,104 

Low < 708 

No Data - 

 

Figure 7   |   : Total Annual Rainfall 

DATA SOURCE:  
 IMD; 2004-2013. 

http://www.imd.gov.in/section/hydro/distrainfall/districtrain.html 
 http://www.indiawaterportal.org/sites/indiawaterportal.org/files/imd_distric

t-wise_rainfalldata_2004-2010.xls 
RESOLUTION:  District.  
NOTES: The total number of districts is 632 but the number of districts for 
which data were available varies by year, as shown in the table below. There 
are 471 districts for which data values for each year in the time series are 
available. The tool IWT 2.1 allows users to hover over each district to see the 
rainfall levels for all years. 

Year 
Number of Districts Where 

Data Available (out of 632) 

2004 510 

2005 513 

2006 515 

2007 518 

2008 516 

2009 524 

 

Year 
Number of Districts Where 

Data Available (out of 632) 

2010 523 

2011 576 

2012 597 

2013 576 

 
Annual Surface Water Availability 
 
Definition: 
Annual surface water availability is the basin level 
average water availability normalized by the basin 
area. 
 
Thresholds: 
For the purposes of labeling, these values were 
rounded to the nearest unit. 
 

Water Availability (m/year) 

High > 1.0 

Medium to High 0.6 – 1.0 

Medium 0.4 – 0.6 

Low to Medium 0.1 – 0.4 

Low < 0.1 

No Data - 

 

Figure 8   |   : Annual Surface Water Availability 

DATA SOURCE:   
 MoWR, RD & GR; 2014. http://wrmin.nic.in/forms/list. aspx?lid=295&Id=4 
 Central Water Commission; 2009. 

http://www.cwc.nic.in/iso_data_bank/Hyd.%20Data%20Book%202009.p
df 
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RESOLUTION:  River basin.  
NOTES: Average water availability data, at the river basin level, were obtained 
from the MoWR, RD& GR. The data source of the water availability is not 
publicly available. The unit of measurement was cubic kilometers per year for 
the original data but then the data were normalized by basin area, resulting in 
a measurement of meters/year (m/yr). The river basin shapefiles used for this 
indicator were provided by the Confederation of Indian Industry –Triveni Water 
Institute (CII-TWI), based on the river basin map available in the Integrated 
Hydrological Databook released by the Central Water Commission, 
Government of India. 

Surface Water Quality 
Definition: 
Surface water quality measures nine different 
water quality parameters at individual observation 
stations (see list in table below). 

Measurements: 
The data were provided by the CPCB. International 
Organization of Standardization (ISO)- and 
American Public Health Association (APHA)-
certified methods were used to estimate the surface 
water quality parameters. 

Parameter Unit 

Fecal coliform MPN/100ml 

Total coliform MPN/100ml 

Dissolved oxygen mg/l 

Biochemical oxygen demand (BOD) mg/l 

Chemical oxygen demand (COD) mg/l 

Nitrate-Nitrite mg/l 

Electrical conductivity μS/cm 

pH n/a 

Sodium absorption Ratio (SAR) n/a 

 

DATA SOURCE: CPCB; 2013. http://cpcb.nic.in/divisionsofheadof- 
fice/ess/env_criti43_2013.pdf 
RESOLUTION:  Observation station 
NOTES: Surface water quality datasets provided by the CPCB were used 
because they provide national-level coverage. However, the extent and 
coverage of the national dataset is limited.  There are more relevant reports 
available from state level Pollution Control Boards (PCB), which will be 
explored in future revisions. Surface water quality datasets contain 218 
observation station points, which are unevenly scattered across India. Many 
are in clumps around Delhi and in the districts of Ludhiana in Punjab, Panipat 
in Haryana, and Singrauli in Uttar Pradesh. In order to provide coverage and 
minimize geographic extrapolation, the output spreadsheet for the tool 
contains surface water quality values only for input points within 100km of 
observation stations. For input points beyond 100km of an observation station, 
no data will be given. Please note that surface water quality can vary 
significantly even within a 100km-radius area. Furthermore, the IWT 2.1 tool 
allows users to hover over the observation station points and see the list of 
water quality parameters, as well as the percentile compared to all other water 
quality observations in India. 

WATER STRESS 

This section describes the specific definitions, formulae, 
and data for the water stress indicators, which include 
baseline water stress, normalized deficit index, and 
normalized deficit cumulated. 

Baseline Water Stress (BWS) 

Definition: 

Baseline water stress measures total annual water 
withdrawals (municipal, industrial, and 
agricultural) expressed as a percentage of the total 
annual available flow. Higher values indicate more 
competition among users. 

Calculation: 

BWS is calculated as water withdrawals (total 
amount of water removed from freshwater sources 
for human use) divided by mean available blue 
water (amount of water available to a catchment 
before any uses are satisfied). National level 
withdrawal data from Food and Agriculture 
Organization of the United Nations (FAO) 
AQUASTAT were spatially disaggregated by sector. 
Available blue water is calculated as all water 
flowing into the catchment from upstream 
catchments plus any imports of water to the 
catchment minus upstream consumptive use plus 
runoff in the catchment. Data for available blue 
water are from the National Aeronautics and Space 
Administration’s (NASA) Global Land Data 
Assimilation System Version 2 (GLDAS-2). 

Thresholds: 

Water Stress  (Percent, Withdrawal/supply) 

Low < 10 

Low to Medium 10 - 20 

Medium to High 20 - 40 

High 40 - 80 

Extremely High > 80 

Arid and Low Water Use - 

No Data - 

 

Figure 9   |   : Surface Water Quality points 
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DATA SOURCE:   
 WRI Aqueduct; 2013. Download: http://www.wri. org/resources/data-

sets/aqueduct-global-maps-20 
 More info: http://www.wri.org/publication/aqueduct-global-maps-20 
RESOLUTION:  Catchment. 

Deficit = accumulated deficit 

D = total water demand 

S = total water supply volume for location “j” on 
day “t” of year “y” 

 
Thresholds: 
   

Water Deficit (Ratio) 

Low < 0.6 

Medium 0.6 - 1 

High 1 - 2 

Very High 2 - 5 

Extreme > 5 

No Data - 

 

 A value >5 indicates extreme overdraft. 

 A value 2 to 5 indicates serious overdraft. 

 A value 1 to 2 indicates high vulnerability to 

annual drought.  

 A value 0.6 to 1 indicates vulnerability to 

seasonal drought. 

 A value <0.6 indicates low vulnerability to the 

worst one- year drought. 

Figure 10   |   : Baseline Water Stress 

Figure 11   |   : Normalized Deficit Index 

DATA SOURCE:   
 Columbia University Water Center; 2010. 

http://water.columbia.edu/research-themes/risk-and-financial- 
instruments/india-water-stress-index/ 

 Water Resources Research; 2013. 
http://onlinelibrary.wiley.com/doi/10.1002/wrcr.20184/abstract 

RESOLUTION:  District. 

Normalized Deficit Index (NDI) 
 
Definition: 
 
NDI is the maximum annual cumulative deficit, 
that is, the amount of water that needs to be drawn 
from external storage (aquifers, reservoirs, or 
inter-area transfers) within a year to meet the 
current demand pattern. Deficit is defined as the 
difference between total demand and total supply. 
Total water supply (S) is calculated from 104 years 
of rainfall data from 1901 to 2004 from the IMD. 
Total demand (D) is calculated using recent 
estimates of crop area and evaporation to 
estimated crop water use, population data to 
estimate domestic water use, and estimates for 
industrial and livestock use. NDI > 1 indicates that 
storage required to meet the deficit is less than the 
average annual rainfall. 
 
Calculation: 
 
NDIj = (SIIj)/(APj) 

 

Where: 

AP = Average annual rainfall 

SIIj = maxy (maxt (deficitj,t(y); t = 1 : n x 365); y= 
1 : n) 

Deficitj,t = max (deficitj,t-1 + Dj,t – Sj,t, 0) 
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Normalized Deficit Cumulated (NDC) 
 
Definition: 
 

The NDC is the maximum cumulative deficit when 

cover- ing the entire study period. Whereas NDI 

calculates the water deficit for each year, 

considering only within-year rainfall, NDC 

simulates across all years to account for multi-year 

droughts. It can be understood as the amount of 

water that needs to be drawn from external storage 

to meet current demand patterns or as a measure 

of the impact of a multi-year drought. 

 
Calculation: 
 
NDCj = (SICj)/(APj) 

 

Where: 

AP = Average annual rainfall 

SICj = maxt (deficitj,t; t = 1 : n x 365) 

Deficitj,t = max (deficitj,t-1 + Dj,t – Sj,t, 0) 

Deficit = accumulated deficit 

D = total water demand 

S = total water supply volume 

n=number of years in the record 

for location “j” on day “t” 

 

Thresholds: 
 

Cumulated Water Deficit (Ratio) 

Low < 0.6 

Medium 0.6 - 1 

High 1 - 2 

Very High 2 - 5 

Extreme > 5 

No Data - 

 
 

 A value >5 indicates serious overdraft. 

 A value 2 to 5 indicates extreme vulnerability to 

multi-year drought. 

 A value 1 to 2 indicates that the water storage 

required to meet need through the worst multi-

year drought event is greater than the average 

annual rainfall. 

 A value 0.6 to 1 indicates modest impact of 

multi-year drought. 

 A value < 0.6 indicates low water stress. 

 

Figure 12   |   : Normalized Deficit Cumulated 

DATA SOURCE:   
 Columbia University Water Center; 2010. 

http://water.columbia.edu/research-themes/risk-and-financial- 
instruments/india-water-stress-index/ 

 Water Resources Research; 2013. 
http://onlinelibrary.wiley.com/doi/10.1002/wrcr.20184/abstract 

RESOLUTION:  District. 

REPORTING 

This section describes various international reporting 
initiatives. IWT 2.1 combines user input data with 
indica- tor datasets to generate outputs that companies 
can use to report to disclosure initiatives such as GRI, 
UN CEO Water Mandate, CDP, and DJSI. 

The user input data include:  

 Site location 
 Water source 
 Water use (withdrawal, consumption, and recycled) 

Wastewater discharge 
 Water intensity: Number of employees/ Production 

quantity/ Revenue of turnover 

Global Reporting Initiative 
 
The GRI is an international organization that 
promotes the use of sustainability reporting as a 
way for organizations to become more sustainable 
and contribute to sustainable development. GRI 
has pioneered and developed a comprehensive 
Sustainability Reporting Framework that is widely 
used around the world. Launched in May 2013, G4 
is the fourth generation of the GRI's Sustainability 
Reporting Guidelines and the core document in its 
Reporting Framework. The below summarizes 
three indicators from the G4 Sustainability 
Reporting Guidelines. 
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1. Total water withdrawal by source 

Total water withdrawal by source is G4:EN8 in the 
G4 disclosure framework. This indicator measures 
the total volume of water withdrawn by source 
which provides an indication of the organization’s 
relative size and importance as a user of water, and 
provides a baseline figure for other calculations 
relating to efficiency and use. Total water use can 
also indicate the level of risk posed by disruptions 
to water supplies or increases in the cost of water. 

Definition: 

The GRI defines Total Water Withdrawal as the 
sum of all water drawn into the boundaries of an 
organization from the following sources for any use 
over the course of the reporting period. 

 Surface water, including water from wetlands, 
rivers, lakes, and oceans 

 Groundwater 
 Rainwater collected directly and stored by the 

organization 
 Wastewater from another organization 
 Municipal water supplies or other water 

utilities 

G4 also requires organizations to report standards, 
methodologies, and assumptions used (not in the 
scope of Reporting by the IWT 2.1). 

Calculation: 

Total Water Withdrawal = Sum of Surface Water 
(from fresh and non-fresh water sources including 
streams, pond, river, sea etc.), Groundwater, 
wastewater from another organization, rainwater 
utilization and purchased municipal water. 

G4 also requires organizations to report standards, 
methodologies, and assumptions used (not in the 
scope of Reporting by the IWT 2.1). 

Definition: 
 
GRI defines water recycling and reuse as the act of 
processing used water and wastewater through 
another use cycle before discharge to final 
treatment and discharge to the environment. In 
general, there are three types of water recycling 
and reuse: 
 
 Wastewater recycled back in the same process 

or higher use of recycled water in the process 
cycle  

 Wastewater recycled and reused in a different 
process, but within the same facility 

 Wastewater reused at another of the 
organization’s facilities 

Calculation: 
 
The following values are calculated: 
 
 Total volume of water recycled and reused by 

the organization 

 Total volume of water recycled and reused as a 
percentage of the total water withdrawal 
reported under Indicator G4-EN8 

 
G4 also requires organizations to report standards, 
methodologies, and assumptions used (not in the 
scope of reporting by the IWT 2.1). 

DATA SOURCE:   

 An Introduction to G4; 2013. https://www.globalre- 
porting.org/resourcelibrary/GRI-An-introduction-to-G4.pdf 

 G4 Sustainability Reporting Guidelines, Implementation Manual; 2013. 
https://www.globalreporting.org/resourcelibrary/GRIG4-Part2-
Implementation-Manual.pdf 

DATA SOURCE:   

 An Introduction to G4; 2013. https://www.globalre- 
porting.org/resourcelibrary/GRI-An-introduction-to-G4.pdf 

 G4 Sustainability Reporting Guidelines, Implementation Manual; 2013. 
https://www.globalreporting.org/resourcelibrary/GRIG4-Part2-
Implementation-Manual.pdf 

3. Total water discharge by quality and destination 

 

Total water discharge by quality and destination is 

the indicator name G4:EN22 for the G4 disclosure 

framework. This indicator measures the amount 

and quality of the water discharged by the 

organization which is directly linked to ecological 

impact and operational costs. Unmanaged water 

discharge can have a significant impact on 

receiving waters. This, in turn, can affect the 

quality of the water supply available to the 

organization and its relationship with communities 

and other water users. Discharging water to a 

facility for treatment not only reduces pollution 

levels, but can also lower the organization’s 

financial costs and the risk of regulatory action for 

non-compliance with environmental regulation. 

2. Percentage and total volume of water recycled and 
reused 

Percentage and total volume of water recycled and 
reused is the indicator name G4:EN10 in the G4 
disclosure framework. This indicator measures 
both water that was treated prior to reuse and 
water that was not treated prior to reuse. Grey 
water (collected rainwater and wastewater 
generated by household processes such as washing 
dishes, laundry, and bathing) is included. The rate 
of water reuse and recycling is a measure of 
efficiency. Increased reuse and recycling may result 
in a reduction of water consumption, treatment, 
and disposal costs. 
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Definition: 
 

Total Water Discharge is the sum of water effluents 

discharged over the course of the reporting period 

to subsurface waters; surface waters; sewers that 

lead to rivers, oceans, lakes, wetlands, treatment 

facilities, and groundwater from the following 

sources: 

 
 Point source (defined discharge point) 
 Non-point source (over land in a dispersed or 

undefined manner) 
 Wastewater removed from the organization via 

truck 
 
Note: discharge of collected rainwater and 
domestic sew- age is not regarded as water 
discharge. 
 
Calculation: 
The total volume of planned and unplanned water 
discharges by: 
 
 Destination 
 Quality of the water including treatment 

method 
 Whether it was reused by another organization 
 
G4 also requires organizations to report standards, 
methodologies, and assumptions used (not in the 
scope of reporting by the IWT 2.1). 

UN CEO Water Mandate Corporate Water 
Disclosure Guidelines 
 

The UN CEO Water Mandate is a unique public-

private initiative designed to assist companies in 

the development, implementation, and disclosure 

of water sustainability policies and practices. The 

UN CEO Water Mandate has produced the 

Corporate Water Disclosure Guidelines that 

advance a common approach to corporate water 

disclosure. The Guidelines address the complexity 

and local nature of water resources. They identify 

common metrics that support harmonization and 

comparability over time and across companies. The 

Guidelines recommend three context specific 

profile metrics that provide a summary of 

companywide water performance and risk. 

1. Hot spot basins 

 
Definition: 
 
Hotspots are defined as the facilities or 
geographic/geopolitical areas where a company is 
most likely to experience water risks or create 
negative water-related environmental and social 
impacts. Ideally, a company will provide a list 
of water-stressed (or otherwise high-risk) basins 
where it has operations. Basin is similar to river 
basins, which is defined as having a common outlet 
for its surface water runoff.12 
 
Calculation: 
 
The IWT 2.1 uses the Baseline Water Stress 
indicator of WRI Aqueduct as the basis for 
calculation of the basins under stress. All user sites 
are mapped on the tool, and basins that show high 
to extremely high stress are listed as hot-spot 
basins by the tool. 

DATA SOURCE:  UN CEO Water Mandate; 2014. 
http://pacinst.org/publication/corporate-water-disclosure-guidelines/ 

2. Percentage of withdrawal in water-stressed areas 

 
Definition: 
 
Given that withdrawals will present different risks 
and impacts depending on the conditions in which 
they occur, this indicator reports the volume and 
percentage of the user’s water withdrawals that 
occur in water-scarce or water-stressed areas. 
 
Calculation: 
 
All user sites are mapped on the tool, and total 
water withdrawal of user sites in high to extremely 
high water stress is calculated as a percentage of 
total water withdrawal 
from all user sites. 

3. Average water intensity in water-stressed areas 
 
Definition: 
 

Company-wide water intensity provides insight 

into the efficiency of a company’s water use. Water 

intensity refers to the amount of water a company 

withdraws per a specific product unit or financial 

output. Product water intensity is the volume of  

DATA SOURCE:   

 An Introduction to G4; 2013. https://www.globalre- 
porting.org/resourcelibrary/GRI-An-introduction-to-G4.pdf 

 G4 Sustainability Reporting Guidelines, Implementation Manual; 2013. 
https://www.globalreporting.org/resourcelibrary/GRIG4-Part2-
Implementation-Manual.pdf 

DATA SOURCE:  UN CEO Water Mandate; 2014. 
http://pacinst.org/publication/corporate-water-disclosure-guidelines/ 
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water withdrawn per unit of product created. 
Improvements in intensity over time are a strong 
indication that the company is taking meaningful 
steps to improve its water management. Efficiency 
is most important in water-scarce and water-
stressed areas, where companies are most likely to 
face risks or create impacts. 
 
Calculation: 
 
All user sites are mapped on the tool, and average 
water intensity of user sites in high to extremely 
high water stress is calculated as a percentage of 
total water intensity from all user sites. 

Carbon Disclosure Project (CDP) Water 
 
The CDP is an organization based in the United 
Kingdom that works with shareholders and 
corporations to disclose the greenhouse gas 
emissions, water, and other environmental data of 
major corporations. CDP's objective is to support 
and reflect advanced corporate reporting practices 
that are transparent and promote better corporate 
water stewardship. The CDP Water Information 
Request for 2014 requires organizations to report 
several metrics including Water Withdrawal, Water 
Discharge, Water Consumption, and Water 
Recycled for the reporting period. These metrics 
are a sample and not a complete list. 
 

1. Total water withdrawal 

Definitions: 
 
Same as G4: EN8 Total Water Withdrawal by 
Source. 
 
Calculations: 
 
Same as G4: EN8 Total Water Withdrawal by 
Source. 

2. Total water discharge 
 
Definitions: 
 
Same as G4: EN22 Total Water Discharge by 
Quality and Destination. 
 
Calculations: 
 
Same as G4: EN22 Total Water Discharge by 
Quality and Destination 

3. Total water consumption 

Definitions: 
 

Water Consumption is defined as the portion of 

water that is not returned to the original water 

source after being withdrawn. Consumption occurs 

when water is lost into the atmosphere through 

evaporation or incorporated into a product or plant 

(such as corn stalk) and is no longer available for 

reuse. Water consumption is particularly relevant 

when analyzing water scarcity and the impact of 

human activities on water availability. 

 
Calculations: 
 
Water Consumption = Water Withdrawal – Water 
Discharge. 

4. Total water recycled 

Definitions: 
 
Same as G4: EN10 Percentage and Total Volume of 
Water Recycled and Reused. 
 
Calculations: 
 
Same as G4: EN10 Percentage and Total Volume of 
Water Recycled and Reused. 

Dow Jones Sustainability (DJSI) Index 
 

The DJSI, launched in 1999, is a family of indices 

evaluating the sustainability performance of the 

largest 2,500 companies listed on the Dow Jones 

Global Total Stock Market Index. Companies are 

selected for the indices based on a comprehensive 

assessment of long-term economic, environmental 

and social criteria that account for general as well 

as industry-specific sustainability trends. The 

indices are created and maintained according to a 

systematic methodology, allowing investors to 

appropriately benchmark sustainability-driven 

funds and derivatives over the long term. 

DATA SOURCE:  Sample questionnaire DJSI; 2014 
http://www.robecosam.com/images/sample-questionnaire.pdf 
INDICATOR REQUIRED TO BE REPORTED: Total Water Use (million  cubic 
meters). 

DATA SOURCE:  UN CEO Water Mandate; 2014. 
http://pacinst.org/publication/corporate-water-disclosure-guidelines/ 

DATA SOURCE:  CDP Water Guidance Document; 2015. 
https://www.cdp.net/Documents/Guidance/2015/Water-reporting- guidance-
2015.pdf 

DATA SOURCE:  CDP Water Guidance Document; 2015. 
https://www.cdp.net/Documents/Guidance/2015/Water-reporting- guidance-
2015.pdf 

DATA SOURCE:  CDP Water Guidance Document; 2015. 
https://www.cdp.net/Documents/Guidance/2015/Water-reporting- guidance-
2015.pdf 
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