
Water Reuse Pilot 

Project 

JUST
Ziad Al-Ghazawi

Assoc. Prof. and Director

February, 2007



Water Reuse Pilot Project had land 

allocation

At Jordan University of Science & Technology 
and at Wadi Hassan.

Water Reuse Pilot Project / JUST



 Site 1: 100 donums (Demonstration site)

 Site 2: 400 donums (Production site)

 Site 3: 35 donums (Memorial site)

 Site 4: 66 donums (Orchard site)

 Site 5: 120 donums at Wadi Hassan

Sites and their areas
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General View of the four Sites inside JUST
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General View of all Sites including Wadi Hassan
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Site 1 : Demonstration Site

Implementation started in 

December, 2002 by  preparing 

surveying works and 

topography mapping.  
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Total area 100 Du. including 65 Du of 
Rehabilitation Area

35 remaining Du planted with different 
types of trees (Carob, Pistachio, Pine, 
Almond), Field Crops and Cactus.

Number of trees 981 

Site 1



Site 1 – Demonstration Site
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Plowing the Land
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Site 1



Digging the Pond
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The Reclaimed Water Pond
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Sprinkler Irrigation System Installation
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Site 1



Last View Of the Irrigation System
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Trickle Irrigation System Installation
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Site 1

General View of Planted Trees



Last View of Planted Trees

Site 1



Field Crops before Harvesting 
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Harvesting of Field Crops
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Baling of Field Crops
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Field Crops After Baling
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Cactus Planting

Water Reuse Pilot Project / JUST

Site 1



Site 1



Water Marks Installation
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Head Unit Room Installation
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Head Unit Room



Site 2: Production Site

 Total area 400 Du.

 300 Du. (Including 120 Du. research area) planted 

with different types of trees (Almond, Apple, Figs, 

Carob, Cherry, Walnut, Pecan, Pine, Loquat and 

Pomegranate)

 100 Du planted with Cactus.

 Number of trees 7426
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2Site 

Site 2: Production Site
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Trickle Irrigation System

2Site 
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Reclaimed, Fresh and Mixed Water 
Ponds

2Site 



2Site 

Cactus Planting
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Trees Planting



2Site 

Last View of Planted Trees



Transfer Line

2Site 
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Site 3: Memorial Site
o Total area 35 Du.

o Planted with variety of Ornamental trees and Shrubs 

such as Hoor, Pine, Cupressus, Pay, Washingtonia, 

Thoya, Goldstar, Black Iris, Bezromia, Calestimon , 

Tilia, Palm and Casuarina. 

o Number of trees and shrubs 450
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Site 3

Site 3: Memorial Site
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Trickle Irrigation System 

3Site 
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General View of Trees

3Site 
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Last View of Planted Tress

3Site 



Site 4: Orchard Site

 Total area 66 Du.

Planted with Walnut, Pine, 

Almond, and Carob .

Number of trees 1130
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Site 4: Orchard Site

Site 4



4Site 

Trickle Irrigation System
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Last View of Planted Trees

4Site 



Site 5 : Wadi Hassan Site

 Total area 120 Du.

 Planted with Pine, Pistachio, Olives ( K18, Baladi, 

and Nabali), Almond, Figs, Pomegranate and Carob.

 Number of trees 2065  
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Plan View for Planted Area
Water Reuse Pilot Project / JUST

Site 5

Polishing pond Polishing pond

Polishing pond Polishing pond

pistachioAlmondOlive



Before Any Implementation
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Land Harrowing
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Land Plowing
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Cash Crops Planting
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Site 5



Last View of Trickle Irrigation System
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Sand and Screen Filters
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Site 5



Environmental 

Data



Water Quality Data



JUST Wastewater treatment plant

Dec.,2005July, 2005

Standard 

for IrrigationITEM

7.37.66.0-9.0pH-Eff

3.13.1Not below 2mg/LDO-Eff (mg/L)

7408450-1500TDS.EFF (mg/L)

10100-200BOD5-EFF (mg/L)

20250-500COD-Eff (mg/L)

25300-45NO3-N EFF (mg/L)

1551340-400CL (mg/L)

5.44.10-30PO4-P -EFF (mg/L)



Wadi Hassan Wastewater Treatment Plant

Dec., 2005July, 2005

Standard for 

IrrigationITEM

7.67.56.0-9.0pH-Eff

6.55.8Not below 2 mg/LDO-Eff (mg/L)

18.819.170-150TSS-Eff (mg/L)

128611000-1500TDS.EFF (mg/L)

4.384.330-200BOD5-EFF (mg/L)

6979.180-500COD-Eff (mg/L)

3.544.50-45NO3-EFF (mg/L)



Plant Analysis



Field Crops Testing Results

B*Mn*Cu*Zn*Mg

%

Ca

%

Cl%Na

%

K%P%N%Plant sample

0.6468280.220.880.440.441.380.081.12ControlMixture**

0.7852250.230.850.710.51.660.0691.2Treated

1.1632490.351.370.360.362.40.072.52ControlVetch

1.0731360.331.360.710.352.40.12.28Treated

0.2556160.160.580.710.310.940.050.78ControlBarley

0.4745250.190.570.710.691.250.071.68Treated

10-10020-3005-2020-100.1-.4.1-1.2-21-101-50.2-0.52-5GUIDELINES

*  Zn, Cu, and Mn are in ppm

** Mixture (vetch + barley)



Results for Barley analysis done by WAJ laboratories, 

samples date: June 19th, 2005

BarleyUnitParameter

<0.3MPN/gE-Coli

Pathogenic Helminth eggs were 

not seen

Helminth Eggs



Analysis results for harvested fruits of olives

Fat 

(%)

Protein 

(%)

Moisture 

(%)

Ash 

(%)
Type of Olives

14.195.5758.441.79
Nabaly 

Muhasan

18.694.5345.332.0Nabaly Balady

16.854.9458.001.95Large Black

17.756.6361.311.69
Spanish 

variety



Soil Analysis



Baseline Soil properties Results

Site 5

forest 

crops

Site 5

cash 

crops

Site 1

field 

crops

Site 1

cash 

crops

UNITTEST

9.177.766.119.23%Moisture

< 1.01.002.003.00mg/kgNH3-N

6067791028965mg/kgT-N

25.824.813.934.7mg/kgSO4

7.813.93.832.7mg/kgNO3-N

60.184.182.178.6mg/kgPO4-P

29.6322.1427.3327.27mg/kgCu

114.73101.5105.29111.25mg/kgZn

2849876012340023400mg/kgFe

970627723998mg/kgMn

4.24.63.63.7mg/kgB

8.68.38.68.3-pH



Site 5

forest 

crops

Site 5

cash crops

Site 1

field crops

Site 1

cash crops

UNITTEST

0.580.80.551.12ds/mEC

2.004.003.006.00meq/LCa

2.03.03.510.00meq/LMg

2.222.731.732.48meq/LNa

5.005.002.55.00meq/LCl

6.229.738.2318.48meq/LTotal 

cation

1.571.460.960.88SAR

2.683.653.513.92%OM

36.7030.5229.9128.67meq/100

g

CEC

22.1123.7330.5345.76ppmP

489.28489.28489.28489.28ppmK

claySilty claySilty clayclay-Texture



Public Awareness 

Activities and Training
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Fig



Fig



Agriculture Master Students visit (April, 2006)



Fig



The Hashemite University student visit to the project Sites. (Jan. 4th, 2006.)



Jerash Private University Student visit to the Project (Site 1),November, 2005.



Fig



Fig



Team Makeup
7Consultants

2Environmental/Wastewater Engineer

4Agriculture Engineer

1Training & PA Support

1Driver

1Full Time Laborer

1Secretary



Capacity Building by Water Reuse Project

# of JUST 

beneficiaries

Activity

2Technical visit to the US

2Technical visit to Tunis

2Technical visit to Morocco

4Workshop in Egypt

2Conference on salinity impacts of WW Reuse 

in Pakistan 

2Workshop in Amman (Reuse Management)

2IPM workshop at Dead Sea

3Knowledge Center Training at Dead Sea



Capacity Building Opportunities through TL

# of JUST 

beneficiaries

Activity

1 (Head of O&M 

Department)

1 month Training on Pollution Control 

Technology in Tunis by JICA

1 (Head of Agriculture 

Services Department)

10 days training on Salinity & reuse in Pakistan 

by OIC

2 (Head of Agriculture 

Services Department and 

TL)

2 weeks technical visit to the US by IALC

2Training on Biosolids Reuse at RSS and by 

IALC



New Partnerships
Involvement in the Guidelines for 
irrigation water quality

gtz

International Training Workshops on 
Reuse issues

InWent

Training OpportunitiesJICA

Training OpportunitiesOIC

Training OpportunitiesIALC

Grant for 9.2 KM pipelineMWI

Reuse in Ecohealth ResearchIDRC/NEF

Extention program and Distant 
Learning Graduate Course on Reuse 

IALC&

BRDC







New Partnerships
USAID, JUST: DL , Extention, more?MoA

Water management program, 
Extention Activity

NCARTT

&RSS

Possible PVs, EPIA 1 in 2004, EPIA 2 
in 2007…..Ecosites

EPIA

PPP in water and sanitationDFID

Training OpportunitiesGWP

Small research grantsIFS

RBF at Zarqa River NATO



Thank you


