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Challenges

Freshwater issue continues to be a cause of concern for humanity owing to both
anthropogenic and natural factors.
Some key water related issues are:
e Depletion of ground water level
e Contamination of ground water
e Dying fresh water bodies such as ponds and lakes

over-use | pollution | changing climate | erratic rainfall | imperviousness




Depleting ground water table

* India faces worst water crisis: NITI Aayog
Source:
https://www.thehindu.com/sci-tech/energy-and-
environment/india-faces-worst-water-crisis-niti-
aayog/article24165708.ece

e Groundwater crisis
Source:
https://www.thestatesman.com/opinion/groundwate

r-crisis-1502697503.html

 India’s water crisis: The clock is ticking

Source:
https://www.downtoearth.org.in/blog/water/india-s-
water-crisis-the-clock-is-ticking-65217

54,

of India’s
Ground-
water
Wells Are
Decreasing

{mters Below ground level)

High {<1.5) i
1

Maction 1 High (1559
B wetum (5910
[ Low o Medium (10.3-14.5)

W Low o)
W VoDum


https://www.thehindu.com/sci-tech/energy-and-environment/india-faces-worst-water-crisis-niti-aayog/article24165708.ece
https://www.thehindu.com/sci-tech/energy-and-environment/india-faces-worst-water-crisis-niti-aayog/article24165708.ece
https://www.thehindu.com/sci-tech/energy-and-environment/india-faces-worst-water-crisis-niti-aayog/article24165708.ece
https://www.thestatesman.com/opinion/groundwater-crisis-1502697503.html
https://www.thestatesman.com/opinion/groundwater-crisis-1502697503.html
https://www.downtoearth.org.in/blog/water/india-s-water-crisis-the-clock-is-ticking-65217
https://www.downtoearth.org.in/blog/water/india-s-water-crisis-the-clock-is-ticking-65217

A Looming Crisis

1 The rate of groundwater depletion in

Indiais among the highest in the world HOW BAD IS THE
Annual change in water storage ,2002-16 (cm) WATER CRISIS IN INDIA?

(A TIMLINE FORECAST)

2019 ! CHENNAI ALMOST RUNS OUT OF
WATER

21 CITIES INLCUDING
2020 BENGALURU, DELHI, HYDERABAD
| TO RUN OUT OF GROUNDWATER

2030 40 9% OF INDIANS WILL HAVE NO
ACCESS TO DRINKING WATER.

Glaciers ” / i
melting High latitude T 2040 THERE WILL BE NO DRINKING
Pfec'@‘a"ﬂ“ , | WATERIN ALMOST ALL OF INDIA,
_ﬁ -
iImpulse
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Contamination of ground water

* Heavy metal contamination is leading to major environment and health complications. The crippling effects of fluoride and arsenic
toxicity is transforming to become a major public health issue today
Source: https://fluoridealert.org/news/heavy-metal-toxicity-and-water-contamination/

* State groundwater most contaminated

Source: https://www.tribuneindia.com/news/punjab/state-groundwater-most- s ——
contaminated/539909.html Groundwater contamination in parts of Delhi districts

Salinity (Electrical conductivity above 3,000 micro mhos/cm)
New Delhi, North, South, East, West, Northwest,
Southwest

Fluorides (above L5mg/)
East Delhi, New Delhi, Northwest, South, Southwest,
North, West

» Polluted surface and groundwater could cause a Cape Town-like situation
Source: https://www.downtoearth.org.in/news/water/polluted-surface-and-
groundwater-could-cause-a-cape-town-like-situation-62365

Common Sources of Ground
Water Contamination

Nitrates (above 45 mg/) \
East, Central, New Delhi, North,
Northwest, South, Southwest, West

Arsenic (above 0.01 mg/) b
East, Northeast ¥ 8“

®
Source: Lok Sabha secretariat ’
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Hard Surface and Imperviousness
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38% Evapotranspiration

Run-off

28% Infiltration


Presenter
Presentation Notes
Key messages
The amount of land covered in impervious surfaces has a significant impact on the amount of run-off as opposed to infiltration.
Impervious surfaces are basically roofs of buildings and roads, pavement and other transport-related hard surfaces.
Obviously this will vary from site to site, but generally the transport component now often exceeds the rooftop component in terms of total impervious area created (approx. 60- 70%).
Of importance here is the impact of impervious surfaces on run-off and therefore flooding – the relationship between imperviousness and runoff may be widely understood, but it is not always fully appreciated: the total runoff volume for a one-acre (0.4ha) parking lot is about 16 times that produced by an undeveloped meadow.
1 acre is around 1 football pitch
In more understandable terms, consider the runoff from a one-inch (2.54cm) rainstorm. The total runoff from a one-acre (0.4 hectare) meadow would fill a standard size office (approx. 10 x 10 feet, 3m x 3m) to a depth of about two feet (61.cm). By way of comparison, if that same acre was completely paved, a one-inch rainstorm would completely fill your office, as well as the two next to it.
Stream degradation occurs at relatively low levels of imperviousness (~10%).
 
3 million UK front gardens were lost to hard surfaces between 2005 and 2015.
Nearly one in four UK front gardens are completely paved over, three times more than in 2005.
The worst culprit is London, where half of all front gardens are paved over.
 
Royal Horticulture Society, 2015
Inspired by: Why we all need Greening Grey Britain, Royal Horticulture Society, 2015 
 

Background from:  
The Importance of Imperviousness
Feature article from Watershed Protection Techniques. 1(3): 100-111
http://scc.wa.gov/wp-content/uploads/2015/06/The-Importance-of-Imperviousness_Schueler_2000.pdf
In this article a unifying theme is proposed based on a physically defined unit: imperviousness. Imperviousness here is defined as the sum of roads, parking lots, sidewalks, rooftops, and other impermeable surfaces of the urban landscape. This variable can be easily measured at all scales of development, as the percentage of area that is not “green.”
Imperviousness is a very useful indicator with which to measure the impacts of land development on aquatic systems. Reviewed here is the scientific evidence that relates imperviousness to specific changes in the hydrology, habitat structure, water quality and biodiversity of aquatic systems. This research, conducted in many geographic areas, concentrating on many different variables, and employing widely different methods, has yielded a surprisingly similar conclusion: stream degradation occurs at relatively low levels of imperviousness (~10%). Most importantly, imperviousness is one of the few variables that can be explicitly quantified, managed and controlled at each stage of land development. The remainder of this article details the relationship between imperviousness and stream quality.
The Components of Imperviousness
Imperviousness represents the imprint of land development on the landscape. It is composed of two primary components: the rooftops under which we live, work and shop, and the transport system (roads, driveways, and parking lots) that we use to get from one roof to another. As it happens, the transport component now often exceeds the rooftop component in terms of total impervious area created. For example, transport-related imperviousness comprised 63 to 70% of total impervious cover at the site in 11 residential, multifamily and commercial areas where it had actually been measured (City of Olympia, 1994b). This phenomenon is observed most often in suburban areas and reflects the recent ascendancy of the automobile in both our culture and landscape. The sharp increases in per capita vehicle ownership, trips taken, and miles travelled have forced local planners to increase the relative size of the transport component of imperviousness over the last two decades.
Imperviousness and Runoff
The relationship between imperviousness and runoff may be widely understood, but it is not always fully appreciated. Figure 1 illustrates the increase in the site runoff coefficient as a result of site impervious cover, developed from over 40 runoff monitoring sites across the nation. The runoff coefficient ranges from zero to one and expresses the fraction of rainfall volume that is actually converted into storm runoff volume. As can be seen, the runoff coefficient closely tracks percent impervious cover, except at low levels where soils and slope factors become more important. In practical terms, this means that the total runoff volume for a one-acre parking lot (Rv = 0.95) is about 16 times that produced by an undeveloped meadow (Rv = 0.06).
To put this in more understandable terms, consider the runoff from a one-inch rainstorm (see Table 1). The total runoff from a one-acre meadow would fill a standard size office to a depth of about two feet (218 cubic feet). By way of comparison, if that same acre was completely paved, a one-inch rainstorm would completely fill your office, as well as the two next to it. The peak discharge, velocity and time of concentration of stormwater runoff also exhibit a striking increase after a meadow is replaced by a parking lot (Table 1).
Because infiltration is reduced in impervious areas, one would expect groundwater recharge to be proportionately reduced. This, in turn, should translate into lower dry weather stream flows. Actual data, however, that demonstrate this effect is rare. Indeed, Evett et al. (1994) could not find any statistical difference in low stream flow between urban and rural watersheds after analyzing 16 North Carolina watersheds. Simmons and Reynolds (1982) did note that dry weather flows dropped 20 to 85% after development in several urban watersheds in Long Island, New York.
It should be noted that transport-related imperviousness often exerts a greater hydrological impact than the rooftop-related imperviousness. In residential areas, runoff from rooftops can be spread out over pervious areas, such as backyards, and rooftops are not always directly connected to the storm drain system. This may allow for additional infiltration of runoff. Roads and parking lots, on the other hand, are usually directly connected to the storm drain system. 
Impact on habitat quality
…it has been consistently demonstrated that a sharp threshold in habitat quality exists at approximately 10 to 15% imperviousness (Booth and Reinelt, 1993; Galli, 1994; Shaver et al., 1995). Beyond this threshold, urban stream habitat quality is consistently classified as poor.
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Mitigating depletion of ground water table and
ground water contamination

Ground Water
recharge through Rain
Water Harvesting



Conventional RWH Vs Improvised RWH (JNTU
Mode
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RWH in Action
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Fluoride Concentration

Reduction in Heavy Metal Concentration

a8

-

6.28

v.ni
0

-
n

=
o
-

-

School PFremises

Behind the School (upstream)

509

Out side the school premises Newly drilled bore well- 1 at RWH  Newly drilled bore well— 2 at

{down stream)

Location of Sample

m 24th Moy 2017 (pre Monsoon)

W 20th September 2017 (during Monsoon)
B April 2018(pre monsoon)

W September 2018 (Post monscan)

W Permissible limit

5.3

38l

'5.15

-
n

w
-
o
-
a

[

-
-
-]
-

RWH




Benefits of RWH and advantage of JNTUH
Model

e Harvest at low costs and conserve water
» Takes the water down to the aquifers resulting in instant

* Helps reduce our reliance on water sourced from dams/ reservoirs/lakes/rivers and

by capturing excess runoff and prevents soil erosion

° |tisa structure with zero discharge
e Water through dilution (including removal of
e High benefit-cost ratio and of the structure

and mosquito breeding

An emerging opportunity for local
communities



Waterbody conservation and lake restoration
through sustainable technologies

Eco-technologies for wastewater treatment such as Constructed Wetlands and Floating Islands are fast gaining
popularity as they are low-cost, low maintenance and sustainable. Such intervention may be viewed as
artificially designed macro-ecosystems based on ecological principles in order to achieve desired degree of
treatment.

* Hydrophytes such as Cana indica have been widely applied in Floating Islands for the remediation of surface
water and wastewater due to their efficacy in assimilating nutrients and creating favorable conditions for the
microbial decomposition of organic matter (Wang et al., 2009).

Source: https://irrec.ifas.ufl.edu/irsws/publications/Zhao Ecol Engin 2012.pdf

* The Subsurface Flow Constructed Wetlands (SFCW) are structurally manmade treatment systems built in an
earthen or semi concrete depression, strategically filled with pea nut sized river gravel providing substrate
for riparian plant species anchorage and slimy complex for bacterial film growth, with inlet and outlet
arrangement (Billore et. al., 1999).

Source: http://www.moef.nic.in/sites/default/files/nlcp/H-%20Constructed%20Wetlands/H-3.pdf
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Constructed Wetlands

Floating Islands



Turning weed into wealth

Fresh water ecosystems today are struggling with water
hyacinth (Eichhornia spp) infestation, however their use as raw
material for handicraft, pulp and manure has given a ray of
hope ensuring economic development and social
empowerment for local communities.

* Inthe Northeast, 10 years of crafting wealth from a notorious weed

Source: https://indianexpress.com/article/lifestyle/art-and-culture/in-
the-northeast-water-hyacinth-crafting-notorious-weed-5080471/

* Researchers innovate to make money out of water hyacinth

Source: https://india.mongabay.com/2018/01/researchers-innovate-
to-generate-money-out-of-water-hyacinth/

* In Haryana’s Jhajjar, villagers turn an invasive weed into handicraft

Source: https://www.hindustantimes.com/gurugram/in-haryana-s-
ihajjar-villagers-turn-an-invasive-weed-into-handicraft/story-
MfxqQBFet7f4jpfzh981Cl.html
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