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M (ompeting 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
' Domestic use 11%

Domestic use B%-
Industrial use 10%
Industrial use 59%

Domestic use 8%

Industrial use 22%

Agricultural use 70%—

Agricultural use 30%—T Agricultural use 82%—T

Ref. 6: “Water for People, Water for Life" United Nations World Water Development Report, UNESCO, 2003
www.unesdoc.unesco. org




Annual renewable water (mB/;:)»ers{:nn,/)ﬂ{:}a-lr)5

Ref. 5: “Will there be enough water?”
Revenga, C., EarthTrends, October 2000,
www.earthtrends.wri.org U

Modata <500 500-1,000 1,000-1,700 1,700-4,000 4,000 - 10,000 > 10,000



Fresh water stress

The following map projects how much water will be withdrawn with respect to the amount that is naturally available.”
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ready strained WRs will be more
impacted by CC

Outline of Talk

NATO SfP Project - Overview
Background - Riverbank
Filtration

Objectives

Project Implementation
Scientific Results

Implications

Sources of
Contamination
along Zarqga

River Bank Filtration (RBF)

- River water passes through soil to a production well
- Removal of pathogenic microorganisms by filtration processes

- Goal: Provide cleaner and safer water for agriculture and industrial
application and as pre-treatment for human consumption

To Water
Works

Alluvial
Aquifer

Zarqa River, Jordan : Waste water from Amman



tion for Protection of Jordanian
ater Resources




Evaluation of Riverbank Filtration for Protection of
Jordanian Surface and Ground Water Resources
SfP-981454
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Satellite Map of Jordan Zarga River, Jordan












Riverbank Filtration
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http://www.clipsahoy.com/webgraphics/as0655.htm
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Installation of RBF system

e

Staging area with temporary
housing.

o

e COUCE Measurement
Property

RBF Well Sand (%) 90
‘_

Clay (%) 1.00
Silt (%) 9.00
Water saturation (%) 16

5m pH
Organic Matter (%)

The RBF site CEC (meq/100 g-soil)
above view USDA Soll Classification




4 Years of Research in 6 Slides!!

Summer ‘07: Well Drilling |

Finally water!

... into the river bank

Determine Transport
Parameters
Dye tracer release...




Water Reuse...Indispensable!

Primary Usage: Agriculture
...but who wants to buy contaminated lettuce?

From well... ...from River

Determine Transport Parameters

Pump Rate: 15 m3/hr
Arrival time: ca. 5 hrs
Travel Velo: 3.2 m/hr

EC background: >3 mS/cm

Cumulative Percentage Dye Tracor Recovery

Recovery: 25%

Time (min)

[ T Irerwell [wels well#3_ |wellfa |wellas
;010 a7as| 1078  aeol  s2s] s
tor RBF Removal

E. coli >42
Enterococci 32
‘Somatic coliphages 33
Somatic Salmonella phages >27

F-specific bacteriophages 3.3

Tracer breakthiough
within 70 min




Summary and Implications

« 3.3 — 3.4 log removal of bacteria and
bacteriophages over 5 m of RBF at 10
m3/h

* Risk reduction: 2000 — 2500 times

= RBF system significantly reduced public
health risks from exposure to untreated
river water, like consumption of raw
vegetables irrigated with this water.

= RBF water is being used in agribusiness.

= Our approach to RBF can be replicated.




