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Pollution and Runoff
Agricultural and Industrial Use of Water
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{suoyu) uopendoy

(=]
u
o
™~
=
L
=
=
.|m
o
w
=
o
-
£
o
—
-
=
m
o
"
=
™
k=
|
=,
.|m
o
Tl
w
=
Q
e
&
o
(=]
'
o
[+7]
et
[¥]
=
Q
=
[
—
—
=
-—
o]
[
)
c
]
4]
|
o
=
&




Agriculture is by far the largest consumer of the Earth’s available
freshwater: 70% of “blue water” withdrawals from watercourses
and groundwater are for agricultural usage, three times more than
50 years ago. By 2050, the global water demand of agriculture is
estimated to increase by a further 19% due to irrigational

nee d S. (http://www.globalagriculture.org/report-topics/water.html)

Who Uses Fresh Water

I Competing water uses for main income groups of countries’

Industrial use of water increases with country income, going from 10% for low= and middle- income countries to 59% for
high-income countries.

World High-income Low-and middle
countries income countries

Diomestic e 5% Domestc use 11% Diomestic use -H.‘i'h:_—_
: Industrial use 1060
lividustoial use 22%

Industrial wse 58%

Agriculiural wse 7044 Agricultural use 300 Agricultural use 8249=]

fef. 6: “Water for People, Water for Life” United Mations World Water Development Report, UMESCO, 2003
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M High overdraft - Low overdraft
I Moderate overdraft Demand equal supply Supply higher than demand

I Per capita use of water

The adjacent chart derived from
Aquastats data shows the wide
variation in average per capita water

withdrawals for domestic use from
different nations. Humans need a
minimum of two liters of drinking

Cubic meters per year

water per day to survive, which is

less than one cubic meter per year.

systemn on water and agriculture ( 10-2-2003)

Source; AQUASTAT - FAD s Infarmation

Mali China India Egypt France USA




Industry uses water to make steam for direct armve power and for

A modern paper mill in
Finland has reduced the
amount of water used per
unit of output by over 90%
aver the last 20 years;
thanks to change from
chemical to thermo-
mechanical pulp, and
instaliation of a biological
wastevwater treatment
facility that permitted
recycling of water.

A modern microchip
manufacturing plant in
Malta was able to reduce its
water consumption by over
70% in the late 1990s.

fter agriculture, industry is the

second largest user of water.

However the amount of water
used varies widely from one type of
industry to another.

Mo water, no business

USE IN Yanous production processes or chemical reactions

A textile firm in India
reduced its water
consumption by over B0%,
by replacing zinc with
aluminum in its synthetic
fiber production, by
reducing trace metals in
wastewater thereby
enabling reuse and by
using treated water for
irrigation by local farmers.

A plant converting sugar
cane into sugar in Mexico
reduced its consumption of
water by over 90% by
improving housekeeping
and segregating sewage
from process wastewater.
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Water pollution

]
Water Pollution:

o Definition Water pollution is the contamination of water bodies e.qg. lakes,
rivers, oceans, aquifers and groundwater. Water pollution occurs when
pollutants are directly or indirectly discharged into water bodies without
adequate treatment to remove kr " ' - A e

~ Water Pollution Causes by... * Primarily non-point source
o Marine Dumping (NPS) water pollution
a Industrial Waste — Collective run-off from an
area (picture depicts sediment

o Sewage from a large construction site)
o mainly from households — Ag NPS could be from animal
o Nuclear waste confinement & manure

) . storage; chemical/fuel
Qi pollution storage; fields; farm roads...
o Underground storage leaks

o Wa;gr ﬂllgtiun Effects:

o Typhoid (spread durmg the rainy season ]| Aquatrc life gets dastrnvaci

SIZE
Large rivers are POPULATION
generally in poorer More population
health condition puts extra pressure

than smaller rivers LOCATION

on rivers

Rivers
near coast-areas

health ¢ Undltlun‘

FACTORS AFFECTING RIVER WATER

{SOURCE: ASIAN WATER DEVELOPMENT OQUTLOOK 2013)

Environmental Concerns

AGRICULTURE
River health has a

negative correlation
with intensity of
agriculture




When it rains, water that is not absorbed into the
ground, intercepted by vegetation, or evaporated
flows into surface waters such as rivers, canals
and coastal waters. This flow is called runoff.

As the runoff flows over the roads and land, it _ _
picks up pollutants. e ) x’mg g' m‘ 'm“ ﬁr‘?ﬂm
f" = T e
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o Tlﬂdngs tp;“ut ht:;twnuh'a!nn
SO and on the s can

?&“&T :nh m end up in our rivers, canals, &

construction dirt, ' coastal waters

trash & cigarette buits E

wash off roads umm: L Excess fertilizers wash

rains. ) e - off lawns & gardens when
gﬁﬂ“ it rains & flow into surface
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17 RED CATEGORY INDUSTRIES

* Dastillery including * Organic solvent,
Fermentation mdustry chlormated minerals

* Fertiliser * Heavy and large industries

* Dyes and Dye * Inorganic chemical
Intermediates industries

* Petrochemicals * O1l Refimnery

* Sugar * Phenols and related

* Pulp & Paper industries based on coalta

distillation

* Pharmaceuticals ; o
* Fertilisers and Pesticides RQN. S Slee

* Tanneries Copperfimelies P ContrOI Of Wat'er poﬂuﬁ
T on

Thermal Power Plants

Judicious use of agrochemicals like pesticides and
fertilizers which will reduce their surface run-off
and leaching. Avoid use of these on sloped lands.




AGRICULTURAL WASTES

x Chemical fertilizers and pesticides have
become essential for present day high
yielding crops.

* Consequently , they have become a
potential source of water pollution.
.. These fertilizers contain major plants

/ ,nutrlents mamly
f ﬂﬂtrngen, phosphorous, and potassium, L

H

Vi reach the




Location of runoff source a

Hill slope
Areas

interflow —
= SEturated

f Surface runoff




Erosion control
measures

Y ¥

Reducing runoff Reducing runoff
amaount velocity

Y v ¥ ¥

Frevent Incraase Porous Concrete
rurn-0n infiltration barriers structures

- Diversion‘ channels - Terraces - Gabions - Drop structures
- Interception ditches + Contour bunds - Riprap - Chutes

- Waterways - Reno mattress - Check dams

- Ridge tillage - Woven & mat barmers
* Broad beds




FARM PROCESS—Features and Capabilities

Farm Demand—Imigation Matural and Artificial Recharge

Mon-Routed Deliveries—Water Transtors Water-Use Management

Irrigated —- Dry-Land Farming

Water Markets

- pifer-Storage-and-Recovery Systems
Streamflow Conveyance & . 4 o 1 A o

Drain Network i d ", Supply-and-Demand Analysis

Mative & Riparian Vegetation

Routed Surface-Water Delivery
Groundwater Pumpage

Fally Canplid

Gronndwaler/Surface-waler Y
and Landscape Flow and Use of Water
PAccaunis for AN Water Everywirere

AN the Time in Hre Simadated System™







Importance of Agricultural Runoff

~ Water sources are a vital part of ecosystems.

» Sourceof drinking water and homes for water-dependent organisms.
» With contaminated water, many organisms are negatively affected.
» Nitrogen and Phosphorus from fertilizers help oxygen-depleting algae grow.

» Why is this important? Reduces the amount of oxygen available for other sea
creatures.

~ Red Tides:
» Also known as algal blooms.
» Processin whichalgae (phytoplankton) rapidlyaccumulate in water.
» Why is this important? Outbreaks of life-threatening diseases and poisoning to
marine animals.
~ Dead Zones: Areas of bodies of water that lack enough oxygen to sustain

much life.
» Can harm fish industry:.




——

ATERSHED DEVELOPMENT
Possible range of treatment measures
® Contour bunding
@ Contour trenching

® Contour stone walls
® Bench terraces

® Land levelling

® Summer ploughing




Way Forward




aim at protecting water resources
( * surface and ground water

* Qualitative & Quantitative)

Pollution and RUN-off







there by reducing water pollution




Agriculture: Growing demands -food security

e Salt tolerant species

*Drought resistant species

*Genetically modified crops

eAlternative growing patterns

More crop per drop

Water requirements and growing crop condition

*Prediction models to address crop acreage yield estimations..
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-Universal soil loss equation (USLE):

A = RKLSCP

A = predicted soil loss
R = climatic erosivity
K = soil erodibility
L = slope length
S = slope gradient
C = cover & management
P = erosion controls
- Davis & Nagle, pg128

Landsat TII
199220




HIGH RUMOFF
The observable problem

LACK OF GROUND COVER

STEEP SLOPES COMPACTED S0ILS BURNING RESIDUES

OVERGRZING REMOVING RESIDUES

LACK OF FODDER FOR LIVESTOCK IN DRY SEASON
~ The main cause
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In @ nut shell

» ldentification of risk associated with pollution of water bodies, like lakes,
rivers and groundwater.
» Standards development for pollution levels in water and wastewater
discharges

» Development up-to-date technology for pollution monitoring e.g real-
online monitoring system, and sensors

» Involvement of various stakeholders in collaborative design efforts

» Abatement technology
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Action plan guidelines
Statement

Action plan for Pollution Control Measures

Training Knowledge Centralized Data
sharing Centre

PPP & CSR

CAPABILITY AND RESOURCE MOBILIZATION

Stakeholder’s awareness on
Pollution, standards, controls, management




Water Quality & Pollution Prevention

Global Political Objectives

* As defined at Rio+20

— significantly reduce water pollution and increase water quality,

significantly improve wastewater treatment and water efficiency (para
124 of outcome document)

— reuse of treated wastewater (para 109)

— reducing air, water and chemical pollution leads to positive effects on
health (para 141)

* As defined at Budapest Water Summit

— Reduce pollution and increase collection, treatment and re-use of water:
Protect human Health and the environment from municipal, agricultural
and industrial water pollution, by reducing pollution, collecting and
treating wastewaters and maximising their re-use

* Goal — Target — Indicator — Monitoring - Reporting




WATER POLICY

WATER POLICY
DBIECTIVES

WATER POLICY
TARGETS

CODE OF COMDLNCT

REGUILATORY
REQUIREMENT &
CASE LAW

INDUSTRY
GUIDELINE &
A bt i

WATER POLICY
MANAGEMENT
PROGRAME

IMPROVED WATER MANAGEMENT SERVICES

INSTERNATIOMNAL
AGREEMENT &
STANDARDS










Capsule

Distribute

Install

A “deployment”

The function stack

Initialize

Execute




elations to Sub-sectors

CROSS-SECTORAL INTEGRATION

Enabling
environment WATER WATER

S FOR FOR
Institutional FEOFLE NATURE

rolas
Management
mstruments
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RUNCFF |5
WATER THAT
FALLS ON LAND
AND REMEWS
THE FRESH
SUPPLY OF
WATER.
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(NEXT THEYLL SUGGES
S A 24-HOUR




TANKS / WATER BODIES WITH IN HYDERABAD URBAN DEVELOPMENT AUTHORITY (HUDA)

1 Tabura r juam

o gt
(ERTE )
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Satdllite Data in Ground water Studies




Satellite Data in Ground water Studies

Fracture zones in hard rocks-

Ground water irrigated area-
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