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Water carries hidden threats for wildlife...
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Delivering knowledge and innovation needed for
sustainable management of land and water
resources
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Sewage treatment plant- including
emerging contaminants

Pulp and paper mill effluent
Winery wastewater

Strom water

Textile dyes

Cotton, sugarcane and rice growing
pesticides

Acid mine drainage and acid sulfate
soils

Evidence-based policy/quidelines
development
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Media reports on water pollution- emerging and
legacy contaminants

Australian waters polluted by harmful
tiny plastics

28 November 2013
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Drugs including
painkillers, anti-
depressants found in
tests on Sydney
Harbour water

7 Jul 2015
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Media

More than 60 pesticides banned in other countries in use in India
ROY MATHEW

Diclofenac in Gyps vultures: A
molecular mechanism of toxicity

" Vinny Naidoo
o 2007

Six cities along Ganga’s banks responsible f
the sewage that empties into river

118 towns to ensure 500 m area alon
litter-free zone

Vishuwa MohanTNN | Apr 28, 2015, 03.21 AMIST Vishwa Mohan, TN | Apr 19, 2015, 05.09AM IST
READ MORE National Mission For Clean Ganga | Central Pollution Control Board

" NEW DELHI: More than half the total sewage discharged int 23 Tweet (149 Z+1 2 B
RELATED _—

Ganga every day comes from six big cities with Kolkata, Kang

11Btownstoenswe soom v aranasi leading the pack. They are three of the total 18 tow \Eyw DELHI: Urban local bodies in all 118 towns on banks of the
area along Ganga becomes  that fall in the vast basin of the country’s national river. The ¢

aiter-ree zone cities which figure at the top are Patna, Allahabad and Morad '1VeT Ganga in five states will maintain the 500 metre area along
Th  now Andvidapptotrack o the river and connecting drains as a 'litter-free zone'.
Soi 00003 poon Together they present a gigantic task before the government | Unemployed youth in these urban areas will be hired to ensure

aims to bring these cities to a stage where each drop of sewag
they generate can be used by different agencies\sectors inclug the up]\eep of the zone.
industries and municipal bodies after treatment.

Study sounds SOS on river
M: PO

Environment dept staff say o o - - IS 4
K Marathi-only rule not , . o The National Mission for Clean Ganga (NMCG), an autonomous ¥ w AL S o
e practical The task, under the proposed 'zero discharge policy’ of the Ce 2 I ’ g i o : = =
= however, looks much more difficult at a time when more thar 20dy under the ministry of water resources, will soon enter into a Unemploved youth in these urban areas will be
Experts “Eb-’:f sy of the sewage generated in these 118 towns get discharged int Memorandum of Understanding (MoU) with each of the 118 hired to ensure the upkeep of the zone.

Citgatreded arban local bodies in this regard and work with the civil

A recent report, prepared by a team of experts from different government agencies, has| Authorities to achieve overall objective of rejuvenating the country’s national river.
these towns)cities - spread over five states - collectively generate over 3,636 million litr
(MLD) of sewage as against the treatment capacity of approximately 1027 MLD.

Underlining the ‘gap’ between sewage generation and treatment capacity, the water resc cURBI"G RIVER Po LLUTIOH

Ganga reiuvenation ministrv has alreadv asked all five states - Uttarakhand. Uttar Pradi ~ e .
Centre to help urban local bodies of 118 cities\towns in five states
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Efforts In India- “Safe water”

AusAlID Ecotoxicology Workshop
Safe Water for the Future

dren
50 academics through hands-on training over workshops over 12 days
Exchange visits of scientists and joint publications
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Score card approach- The Ganga River
Development of framework

LAND AND WATER BUSINESS UNIT
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Fair to Poor- Water quality
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Score card based on Water quality index

The Vision for Ganga —r
Rejuvenation constitutes A Scorecerd sstam  wrack pellution snd improve

° water quality in the River Ganga
restoring t he wholesomeness e e oty

of the river defined in terms
of ensuring “Aviral Dhara”
(continuous flow), “Nirmal
Dhara”(unpolluted flow), and
geologic and ecological
integrity.

Organisation of workshop in
Sep 2015 with
representatives from NMCG,
CWG, IITR, NBFGR, WWF and
CSIRO
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Metal Pollution

 The pollution of aguatic environment by heavy metals has
assumed serious proportions due to their toxicity and
accumulative behavior.

* Heavy metals added to an aguatic system by natural and
anthropogenic sources during their transport are distributed
between different compartments of aguatic ecosystems, such
as water, sediment and biota.

 Lead, chromium, cadmium, zinc and copper above WHO
drinking water and ecosystem health guidelines even in
Haridwar

 Tyagi (NEER) said “a large number of villagers were suffering
from stomach ailments, brain disorders and even cancer”
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Pesticide issues — India and Australia

Others, 4%

Detection organochlorines in Ganga Basin
Mutiyar and Mittal, 2013
Pesticide use in India mainly Insecticides

Fungicides
15%

Banned pesticides in EU are still used in
Australia. s

Broad-spectrum pesticides are some of the Sae: sty s, Anlyss by T St
cheapest chemicals in Australia costing only
AS$1.50 per hectare

Pesticides running into the Great Barrier Reef

“Pesticides are silent killers; they can’t be seen
in reef waters, but we know they are there”.
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Decadal changes in fish catch at
Allahabadin river Ganga
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Potential indicators for future score card

* Include contaminants such as heavy metals, pesticides and
emerging contaminants

 Toxicity can provide information on the cumulative impact of
sources of contamination and is recommended for inclusion in
both- river and drain score cards.

e Biodiversity as an indicator of river health is more suitable for the
river score card.

e Social and cultural and Economic aspects are also critical
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AISRF Funded project

Collaboration between IITR,
lICT, NBFGR and CSIRO

MICROPOLLUTANTS




ae‘;mrlo- ih‘s}'some"*" _Wbterw_ays, no flow
ar-without the STP effluent
k= 4T

h;—u___;’mﬂ.r'. o

T -




For better understanding info required:

1. Occurrence '5\,
2. Sources and Source
Pathways

3. Transport and Fate
Ecological Effects
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Project objectives and methodology

* A risk-based approach combining both
biological and chemical assessment to
identify and determine the impact of
selected micropollutants discharged via
sewage effluent into Indian and
Australian rivers

e Sampled 14 sites (drains, upstream and
down stream locations) in Allahabad
and Varanasi.

 Sampled 12 sites in South Australia




Application for river and effluent monitoring

e A battery of in vitro tests can provide very good estimates of river
water quality and effluent quality:

Non-specific/specific cytotoxicity Cell lines: liver-derived; immune

: . . : 000000000000 |
system cells; intestinal epithelial CEC000000DND
(e e 00000
0 0 o 0 0 (@O DOOOOC)E)E @8
Endocrine activity/disruption BDS CALUX, E-Screen, MCF-7 etc. 0000000000 D)D
Ce000000@00D0D
1 11 11 1 Ce00e000o o) |
Reactive toxicity Genotoxicity, i.e. DNA damage o Petatetetetelele e 66
(comet assay, micronucleus ' o
formation)
Adaptive stress responses e.g. Oxidative stress responses,
compensatory mechanisms
(AREc32)

* Replacement, reduction, refinement of animal testing




Longitudinal Sampling of Water and Sediment in
Australia




Results so far- Australia

e EDCs detected at low concentrations

e Pharmaceuticals were also detected but at
much lower concentrations than in
comparison to Indian sites.

* Fish caging studies suggest low risk to
environment- tertiary treated STP
discharges into river

e Rural STP had higher EDC levels- potential
risk to the environment




Allahabad and Varanasi

* Detection of pesticides including pyrethroids and
organophosphate pesticides.

e Concentration greater in drains in comparison to the river
upstream and downstream locations.

e Metals detected in the drains and river water

e Some metals above ecosystem and WHO drinking
guidelines.

 Endocrine disrupting chemicals detected including
pharmaceuticals and plastics

What does it mean? L L Lﬂ_

~~~~~~~~~
******************

Are these threatening fish s ot

species and biota in the river? 1, I " l |

Fish caging studies are planned. @~ -7 "y orE
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Water quality conceptual model

Exposure
Pathways

Sources Stressors Receptors Impacts

Safe Water and Food Security for all of us




Political will is there

Detect or Suspect Biological Impairment
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Impact and Outcomes

Scientific cooperation, technology
transfer and capacity building.

Sharing of Australia's expertise in water
uality monitoring to guide management
ecisions- learning from each other.

Improved decision makin%, which will
help to support sustainable development

and safe water for ecosystem and human
health

Ensure effective abatement of pollution
and rejuvenation of the river Ganga by
adopting a river basin approach to
promote inter-sectoral co-ordination for
comprehensive planning and
manaéement mandate of National Ganga
River Basin Authority (NGRBA)
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