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Outline Problem Background Solution

Á Problems ˸ˣ˧˰˟ˢ /

1. Drought  ˸˶ˣ˴˟ /

2. Contamination by stormwater /˫ˣˢ˧ ʕ
˧ˬˬ ˫˶ˠˮˢ-˶ˠˮ

Á Background: bio -filtration technology ˰˵˶ :ˢ˧ˠˣ˪ˣˮ˩˦ /

Á Solution: Biofilters for aquifer recharge

     ˶˦˪˧˲ˣ˧˟ˢ ˧"˰  ˣ˪˲ˣ˦˷ ˶ˠˮ-˧ ˬ ˸˶ˡ˥ˢ :˭x ˶˸˲ˢ
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Problem: The driest hydrological year in the past decade

Ʒ ӫӚӓӖӝӖөӔӚӕ ӕӡӪ2007/08   өӫӖӚӒ ӕӡӖӘӪӕ ӕӡӪӝ ӫӒӪӘӡ

ӠӖөӘӑӕ өӖӪӣӒ ,  өӫӖӚӒ ӕӜӖӟӡӕ ӞӚӟӚӚӖӢӟ ӞӚӟ ӚӥӖӓ өӖӒӣӖ

Ӛӑ ӕӔӔӟӡӪ- Ӟӣӥ) ӞӚӟӕ ӫӖӪө2008.(

Ʒ Өө ӕәӝӨ ӫөӡӜӕ50% ӫӟӔӖӨӕ ӫӚӓӖӝӖөӔӚӕӕ ӕӡӪӒ ӣӧӖӟӟӕӟ.

ƷӒ-20   ӝӪ ӕӔӚөӚ ӕӚӖӗӘ ӫӖӑӒӕ ӕӡӪ4-27%   ӞӚӣӨӪӟӕ ӫӖӟӜӒ

 ӝӪ ӫӖөӖәөӥӟәӒ ӕӚӝӣӖ2.2 -5.1 ӢӖӚӗӝӧ ӫӖӝӣӟ.   

ƷӒ-16 Ӓ ӕӝӣ ӠӖӜӚӫӕ ӞӚ Ӣӝӥӟ ӫӖӡӖөӘӑӕ ӞӚӡӪ-8.5 Ӣ"ӟ.

Outline ProblemBackground Solution
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The Sea of Galilee :

-213m

-214. 87m

Current level                                              -213.26(3.5.09)

-208.8m

Outline Problem Background Solution

Upper Red Line

Bottom Red Line

Bottom BLACK Line
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Outline ProblemBackground Solution

Today! Then .

The Sea of Galilee
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Outline ProblemBackground Solution

Today! Then .

The Sea of Galilee
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Overall rainfall status:

* source: Rashot Hamiam 3/ 08

Outline ProblemBackground Solution
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˶˧˰˟ ˧˪˧˧˰ˢ ˶ˠˮˢ ˸ˣ˶˴ˣˣ˧ˢ˪ ˢ˟˧˯ˢ



9

Yaron Zinger

Whatôs happening in our citiesé.?

They 

became 

>90%

IMPERVIOUS

SolutionOutline Problem Background

http://upload.wikimedia.org/wikipedia/commons/9/9d/Dan.jpg
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˪˞˶˷˧˟ ˳˞ˣˬ ˶ˣ˧˰ ˟˵˰ ˫˧ˬ ˡˣ˟˧˞

ü˧ˮˣ˶˧˰ˢ ˢ˥˦˧˷ ˸˞ ˪˧˲˩ˢ˪ ˢ˧ˣ˲˴ ˪˞˶˷˧ ˬ-250 ˬ˵"˪ ˶-500 
ˬ˵" ˶ ˡ˰2020.  

ü˭˩˪ ,˸ˣ˞˶˧˪ ˫˧˧ˣ˲˴ ˣˮ˞ ˸ˣ˵ˤ˥ ˸ˣˬ˧˶ˤˣ ˶˸ˣ˧ ˫˧˲ˣ˩˸ ˸ˣˮˣ˲˦˷.

üˡ˟˞˸ ˪˞˶˷˧ ˸˞ˤ ˸ˣ˟˵˰˟ 100 -200  ˟ˣ˵ ˭ˣ˧˪ˬ˧ˬ-ˢˮ˷˟ ˶ˠˮ.  

ü ˨˶˰ˣˬˢ ˵ˤˮ-˟35-75 ˢˮ˷˟ ˧˞˵˧˶ˬ˞ ˶˪ˣˡ ˭ˣ˧˪˧ˬ.
 ˶ˣ˵ˬ : ˢ˟˧˟˯ˢ ˸ˮˠˢ˪ ˡ˶˷ˬˢ- l"˶˟ ˣˢ˧˰˷˧ ˶-˶ˣ˞ , ˫˧ˬˢ ˸ˣ˷˶ˣ2008.

 

Outline ProblemBackground Solution
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Stormwater discharge to the sea

SolutionOutline Problem Background
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Summary of the hydrological aspects:

  ˸˩˧˶˴˟ ˢ˪˧ˡˠ

˫˧ˬˢ 

  ˫˷ˠˢ ˸ˣˬ˩˟ ˢˡ˧˶˧

ˢ˶ˣ˦˶˲ˬ˦˟ ˸˧˧˪˰ˣ

Ӣӝӥӟ ӫӚӚӝӣ

ӠӖӜӚӫӕ ӞӚ

Ӣӝӥӟ ӫӔӚөӚ

   Ӛӟ- ӞӖӕӫӕ

ӛӚӥӕ ӚӫӝӒ ӞӖӕӚӗ

ӤӖӘӕ өӥӚӖӖӨӑ ӝӪ

  өӖӢӘӟ

  ӚәӚөӨ

  ӞӚӟӒ

ӞӚөӚӥӪ

SolutionOutline Problem Background

  ӚӖӡӒӕ ӘәӪӒ ӕӝӚӔӓ/өӚӔӘ ӚӫӝӒ

 Ӛӟ ӫӧӚөӥð  ӞӚ

ӞӖӕӫӕ ӚӚӟ Ӛөӓӑӟӝ
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˶˲˩˟ ˧˸ˮ˷ ˫˧ˬ ˭ˤ˞ˬ-˞˟˯

˸˪˪ˣ˩ ˫˧ˬ ˸˩˧˶˴

9 ӒӖӨ ӠӖӚӝӚӟ

˫˧˧˸ˮ˷ ˫˧˰˵˷ˬ

7.9 ˟ˣ˵ ˭ˣ˧˪˧ˬ(560mm)

˟ˣ˧˟/˸ˬ"˷

4.5 ~˟ˣ˵ ˭ˣ˧˪˧ˬ

˧ˮˣ˶˧˰ ˧˪˧˧˰ ˶ˠˮ

5.9 ˟ˣ˵ ˭ˣ˧˪˧ˬ

 ˶ˣˤ˥˧ˬ

 ˫˧ˬˢ

 ˢˬ˶ˤˢˣ

˫˧˪

SolutionOutline Problem Background
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Excess of nitrogen

Blue-green algal bloom

˧˪˧˧˰ ˶ˠˮˬ ˢ˞˴ˣ˸˩ ˫˧ˬ ˸ˣ˶ˣ˵ˬ ˫ˣˢ˧ˤ

Excess of nitrogen in stormwater is considered one 

of the main causes of eutrophication in Australia 

and water bodies around the world

Eutrophication

Algal bloom

O2 depletion

Animals suffocate

X 

Outline Problem Background Solution

Northern & south eastern

part of the Caspian Sea
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Background: stormwater and biofilters

Stormwater contains high concentration of 

dissolved organic and inorganic nitrogen and

High conõ of Heavy metals (e.g. Cd, Pb, Zn and 

Cu).

In biofilters , those compounds could be 

transformed mainly by coupled nitrification and 

denitrification into nitrogen gas

Outline SolutionOutline Problem Background



Stormwater

/ ˧ˬ-˶ˠˮ

SAZ

Outline Problem Background & Results Conclusions

 ˸˧˸ˠ˶ˮ˞ ˸˟ˣ˶˰˸

˫˧˵ˡ˧˧˥˪

Biofiltration Technology

SAZ: saturated zone
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Biofiltration system performances:

ÁөәӝӚӥӖӚӒӕ ӫӜөӣӟ ӚӣӖӧӚӒ

V ˸˵˥˶ˢ80% ˸ˣ˵ˮ˥ˢˬ )N ( ˭˩ˣ˸ˬ ˫˧ˬ˟99.6% 

˦˞˶˦˧ˮ.

V ˶˸ˣ˧ ˸˵˥˶ˢ90% )P (˫˧ˬ˟ ˸ˣ˥˶ˤˢˬ .

V ˸˵˥˶ˢ98% )TSS (˫˧˲˥˶ˬˢ ˫˧˵˴ˣˬˢˬ.

V ˪˰ˬ95%   ˸ˣˡ˟˩ ˸ˣ˩˸ˬ ˪˷ ˢ˵˥˶ˢ(Zn, Pb, Cu and Cd).

V˧˞ ˧˵ˡ˧˧˥ ˭ˣˠ˩ ˫˧˧ˮˣˠ˸˲ ˪˷ ˢ˵˥˶ˢ- ˧˪ˣ˵)E-coli -95%  (

˫˧˯ˣ˶˧ˣˣ

SolutionOutline Problem Background
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¼ Protects receiving waters : 

-˫˧ˬˢˤˬ ˪˷ ˟˥˶ ˥ˣˣ˦˟ ˫˧ˬˢ ˸ˣ˶ˣ˵ˬ ˪˰ ˢˮ˧ˠˬ ˢ˧˴˶˦˪˧˲ˣ˧˟ˢ ˸˧˧ˠˣ˪ˣˮ˩˦.

¼ Allows stormwater reuse

- ˧ˬ ˪˷ ˶ˣˤ˥˧ˬ ˶˷˲˞ˬ ˶˦˪˧˲ˣ˧˟ˢ-˫˧ˮˣ˷ ˫˧˷ˣˬ˧˷˪ ˶ˠˮ.

¼ green technology

- ˫˧˧˰˟˧˦ ˫˧˟˧˩˶˟ ˷ˣˬ˧˷ ˢ˷ˣ˰ˢ ˢ˧ˠ˶ˮ˞˟ ˨˶ˣ˴ ˞˪˪ ˸˧ˠˣ˪ˣ˧˟ ˢ˵ˣ˶˧ ˢ˧ˠˣ˪ˣˮ˩˦.

¼ Long life span of 15-20 years

-  ˸˩˶˰ˬ ˧˧˥ ˨˶ˣ˞15-20 ˫˧ˮ˷

¼ Adds to the urban landscape biodiversity

and property value

-˪ˡˮˢ ˨˶˰ ˸˞ ˢ˪˰ˬˣ ˵ˣ˶˧ ˧ˮˣ˶˧˰ ˱ˣˮ˪ ˸ˬ˶ˣ˸ ˸˩˶˰ˬ"˭.

System Advantages:

SolutionOutline Problem Background



19

Yaron Zinger

¼ Reduces overall effluent / wastewater;

 - ˫˧˪˟ˣˬ˪ ˰˧ˠˬˢ ˸ˣ˞˧ˠˢ ˪ˠ ˸˞ ˸˩˩˷ˬ ˸˩˶˰ˬˢ ,˵ˮ˰ ˧˪˟ˣˬ˟ ˨˶ˣ˴ˢ ˸˞ ˭˧˦˵ˬ.

¼ Versatile implementation (e.g. pits, trenches, 
basinéetcõ)

- ˢˮ˵˸ˢ˟ ˸ˣ˧˪˧˦˯˶ˣ ,˧˞˩-ˢ˰ˣˮ˸ ,˸˧˶ˣ˟˧˴ ˢˮ˧ˠ˩ ˣ˞ ˢ˩˶ˡˬ˪ ˨ˣˬ˯˟.

¼ It can be easily retrofitted as well as installed in new 
developments; 

- ˥ˣ˸˧˲ ˸˧ˮ˩ˣ˸˟ ˸ˣ˟˪˸˷ˢ ˣ˞ ˸ˬ˧˧˵ ˸˧˸˷˸˟ ˢˮ˵˸ˢ. 

¼ The biofiltration system can be easily maintained for 
extensive periods.

- ˸ˣ˩ˣ˶˞ ˸ˣ˲ˣ˵˸˪ ˢ˦ˣ˷˲ ˢ˵ˤ˥˞.

System Advantages contô:

SolutionOutline Problem Background



350 SAND & CARBON 

SOURCE

SATURATED ZONE

350   FILTER     

MEDIA

UNSATURATED ZONE

100

TREATED 

STORMWATER

100mm Sub-surface Drainage Pipe on 0% grade

Drainage layer
150

Drain

Transition layer RIVER SAND

GRAVEL

Overflow

INFLOW 

STORMAWTER 200-500 Detention

L
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e
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System with Saturated Zone (SAZ)
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˦˵˧ˣ˶˲ˢ ˸ˣ˶˦ˬ:

.1˪˞˶˷˧˟ ˶˦˪˧˲ˣ˧˟ˢ ˸ˣ˧˞ˡ˩ˣ ˸ˣ˪˧˰˧ ˸˞ ˥˧˩ˣˢ˪ :˦ˣ˪˵˪ ,  ˪˲˦˪
˧ˬ˪ ˶ˠˮˢ ˧ˬ ˸˞ ˶˧ˡ˥ˢ˪ˣ-˫ˣˢ˸ˢ.

.2 ˰ ˱ˣ˥ˢ ˶˲˧ˣ˵˞ ˫ˣˢ˧ˤ ˰ˣˮˬ˪"˧ˬ ˧-  ˫˧ˬˢ ˵˷ˬ ˸˞ ˸ˮ˩˯ˬˢ ˫˧
˪˞˶˷˧˟.

.3˫˧˪˥ˮˢ ˫ˣˢ˧ˤ ˰ˣˮˬ˪ , ˫˧ ˧˲ˣ˥ˣ ˰˵˶˵ˢ-   ˸ˣˡ˟˩ ˸ˣ˩˸ˬ˟ ˭ˣ˩˧˸ˢ
˫˧˦ˮ˧˧˶˦ˣˮˣ.

.4˧ˮˣ˶˧˰ˢ ˶ˠˮˢ ˧˧ˬ˟ ˪˲˦˪ˣ ˦ˣ˪˵˧˪.

.5˫˧˪˲ˣ˦ˬ ˶ˠˮ ˧˧ˬ˟ ˫ˣˢ˸ˢ ˧˧ˬ ˸˞ ˶˧˷˰ˢ˪.

.6˫˧˶˰˟ ˫˧˶˧˲˷ ˫˧ˬ ˪˷ ˢ˷˧˶ˡˢ ˪˰ ˪˵ˢ˪.

.7  ˪ˣ˲˧˦ ˨˷ˬˢ ˶˷˲˞ˬˢ ˧˰˟˦ ˭˲ˣ˞˟ ˫˧˪˲ˣ˦ˬˢ ˫˧ˬˢ ˸˞ ˶ˣˠ˞˪
˳˞ˣˬ ˧ˣˡ˧˞˪ ˱ˣ˷˥ ˣˮ˧˞ˣ.

.8ӫӖӪӒӚӕ ӫӖӡӖӣӒ ӫӖӨӡӘ ӫӖөӚӫӣ ӫӖөӑӒ ӒӖӚә ӣӧӒӝ.

SolutionOutline Problem Background
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Examples : Australia, Melbourne - new 

development

The Lynbrook Estate stormwater management scheme

SolutionOutline Problem Background
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Solutions: City Retrofitted Biofiltration Systems 

SolutionOutline Problem Background


