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IAEA’s Mandate

* Nuclear Safeguards & Verification
* Nuclear Safety & Security

» Peaceful Applications of Nuclear Energy

* Nuclear Power

* Nuclear Science & Technology for Sustainable
Development
* Water, Health, Food and Agriculture, Environment




Water Resources Program

Part of the IAEA’s work program since
1958

Technical Assistance, Training and
capacity building

Themes
* Groundwater and Surface Water Management
e Climate and Climate Change impact/adaptation

* Increasingly transboundary focus: aquifers, river
basins, and coastal zones

Key Features of the Programme

m Responds to scientific aspects of the water agenda

m Millenium Development Goals, World Summit on
Sustainable Development, 34 WWF-Kyoto:

m Improved understanding of the water cycle
m Sustainable exploitation of water resources

m Improved data and capacity for monitoring
the quantity and quality of water resources




Understanding the Water Cycle: a Key to
Sustainable Resource Management

Water molecules can be “light” or “heavy”
giving them different properties

Water with Oxygen-16
(“light™)

“Heavy” water with
Hydogen-2

(o]

Water with Oxygen-1
(“heavier”)




* we measure ratios of light and heavy atoms
* Oxygen — 80 /160
* Hydrogen - ?H/'H

* ratios are shown as difference with respect to a
“standard seawater” — so the isotope ratio of
seawater is defined as zero.
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O, Hisotopes in natural water
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GNIP - Global Network of Isotopes in
Precipitation (jointly with WMO)

«Started in 1961 to monitor radioactive fallout from weapons testing
*Also used to monitor stable isotopes

o\ |wer  ® Active GNIP stations © Inactive stations
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Seasonal and geographical variations in
oxygen isotopes — 0/1%0 (GNIP data)

Hultiamual monthly neans of 108_Nxigan. January ARABA. (229 stations.) [E




Tritium (3H)
and C-14
Provide age of
water
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Precipitation tritium content for 1962 - 1965
(GNIP data)

Monthly neans of 3_Hydrogen (Tritium). January 1962. (69 stations.)
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Isotopes in World Rivers
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Poor simulation indicates significant
groundwater inputs
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River Groundwater Interactions: Wetlands and Baseflow

from USGS




Water in Swamps and Wetlands
Is it part of the surface water budget?
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Isotopes allow us to determine how fast
groundwater moves, or how old it is;

...But why do we care?




Groundwater moves much, much slower
than river water

River flow — meters/sec;
even the largest rivers are
renewed in a couple of
weeks

Groundwater — millimeter to

meter/year; months to
thousands of years old

Implications of slow groundwater movement: water
underneath deserts!
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If groundwater is “old”, the reservoir or
aquifer is likely not being refilled!!
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Prevailing climate determines when
aquifers are recharged
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Arsenic Crisis in Bangladesh

» Groundwater
provided as an
alternative to
polluted surface
water

* Millions of wells
with high arsenic

* More than 100
million people at
risk

improved the quality of life and multiple
annual crops from groundwater

Resoues
Prgranme

IAEA
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But also health effects — evident after
decades of water use

Characterizing origin and distribution of arsenic for
mitigation options

As (ppb)
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Pre-requisites for mitigation strategy:

* What are the causes of arsenic mobilization?
* |s there Arsenic in deep aquifers?

* What is the impact of past groundwater use on
aquifer dynamics? Third Aquifer

* Are deep aquifers an alternative source of
safe drinking water?
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Sediments with limited lateral continuity: Depth not a
reliable indicator for identifying arsenic free water

IAEA | Programme
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Mitigation of Arsenic Contamination
of Groundwater in Bangladesh
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Revised hydrogeological model

REVISED MODEL Ground Surface OLD MODEL

TYPE 1 & TYPE 2 Groundwaters I

Less than 100 years old
High arsenic content

Continuous recharge
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Isotopic evidence of arsenic mobilization before increased
use of groundwater in the 1970s
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Isotopes help reduce the cost of

developing arsenic-free water supply
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Identification of arsenic-free aquifers as a
water supply option

IAEA | Programme

Ethiopia: Expansion of Water Supply for Addis
Ababa

*$40 M investment in groundwater development over 8 years

IAEA | Programme
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new wells not useable — because of
unpredictable aquifer response

. . lacked regional
Resonn) hydrogeological knowledge

Groundwater from well field not discharging in
river: different flow direction
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Addressing transboundary management issues

IAEA/UNDP/GEF

transboundary projects:

*Nubian Aquifer
*Nile River Basin

IAEA

Programme

*Recharge, Age
Understanding aquifer
flow dynamics

Shared aquifer risk
assessment and
resource management

*Surface-groundwater
interactions

Water balance

Source of water in
wetlands, lakes
Resource
Allocation/ecosystem
protection

Compilation and dissemination of global
isotope data

about 10,500
water samples
from 26
countries
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Fossil groundwater mapping
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Thanks!

Technical Cooperation - Education/Training
and Field Application
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Technical Cooperation

*About 87 active projects

define sources of recharge, groundwater origin, flow
patterns and pollutant transport
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