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Presentation Outline

* Centralized WWTPs & the Jordanian
standards for reuse in irrigation (JS 893/2006)

* Pharmaceutical pollutants in reclaimed

wastewater, spring, soils, and plants.

e Recommendations



Introduction

* Treated wastewater is considered
as new source of water

* 34 wastewater treatment plants
In main cities 2024 (MWI)

* 95% of the treated wastewater are
REUSED in 2019 app. 186 million m3

* National standards and guidelines
(JS 893/2006) for different reuse
applications
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Jordanian Standards for Reuse in Irrigation

(JS 893/2006)
Class of Reuse

A B C

Parameter Cooked Fruit trees Forest Trees
vegetables

COD [mg/L] 100 500 500
BODsg [mg/L] 30 200 300
TSS [mg/L] 50 150 150
TN [mg/L] 45 70 70
NO; -N [mg/L] 30 45 45
E.coli [MPN/100mL] 100 1000 -
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Study Area

Five wastewater
treatment plants
(WWTPs),
groundwater,
irrigated soils,
and plants in
Amman and Al-
Balqga
governorates in
Jordan.
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WWTPs

.. Discharge to
k
(MCM */Year) Irrigation Wadis
Baga'a Trickling filter 5.4 5.3 5.1 0.4 4.7
Salt :

(Shueib) Activated sludge 2.8 3 2.8 1 2.8

Fuhais- |\ tivatedsludge | 15 | 117 | 1 0.3 0.7
Mabhis & ' ' ' '
Abu-Nuseir Activated sludge 1.5 1.2 1.2 0.2 1

Mechanical,
Na'ur chemical, and 17.5 1.8 1.8 0.8 1
biological
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Water Results: concentration of PPCPs in various WWTP water samples,

Bogorreya spring, and mixing point of Salt WWTP effluents with Boqorreya Spring
water in (ug/L).

Carbamazepine 0.97 | 1.13 0.03 0.43 4.45 1.37 | 1.38 | 0.7 131 | 0.71 | 2.11 | 0.55
Ceftiofur <0.02 | <0.02 | <0.02 | <0.02 | <0.02 | <0.02 |<0.02| <0.02 | 0.03 | <0.02 | <0.02 | <0.02
Ciprofloxacin 2.39 | <0.02 | <0.02 | <0.02 1.0 0.02 | 143 | <0.02 | 1.4 0.15 1.9 | <0.02
Diclofenac 1.69 | 0.87 | <0.02 | 0.28 1.39 | 0.84 | 1.86 | <0.02 | 2.44 | 2.64 | 2.88 | <0.02
Erythromycin 0.03 | 0.05  <0.02 0.02 | <0.02 <0.02 <0.02 <0.02  0.04 <0.02 01 0.02
Lincomycin 3.07 | 0.02 | <0.02 | 0.02 1.04 | 0.04 | 2.29 | <0.02 | 3.32 | 0.86 | 1.22 | <0.02
Ofloxacin 0.22 | 0.05 | <0.02 | 0.02 0.44 | 0.13 | 0.48 | <0.02 | 0.49 0.1 0.67 | <0.02
Pyrimethamine 0.66 | 0.22 | <0.02 | 0.09 0.9 0.08 | 0.34 | <0.02 | 0.68 | 0.07 | 0.77 | <0.02
Spiramycin 1.07 @ 0.44 @ <0.02 | 0.09 0.73 0.1 | 266 <0.02 0.84 052 @ 1.26 <0.02
Sulfamethoxazole | 2.08 | 0.43 | <0.02 | 0.12 036 | 0.09 | 0.72| 0.02 | 1.38 | 0.27 | 0.02 | 0.02
Sulfapyridine 0.72 | 0.23 | <0.02 | 0.09 0.91 | 0.08 | 0.34 | <0.02 | 0.68 | 0.06 | 0.71 | <0.02
Testosterone 0.05 | <0.02 | <0.02 | <0.02 0.08 | <0.02 | 0.18 | <0.02 | 0.05 | <0.02 | 0.09 | <0.02
Trimethoprim 0.13 | <0.02 <0.02 <0.02 @ <0.02 <0.02 0.03 <0.02 0.11 0.03 <0.02 <0.02
Thiamphenicol <0.02 | <0.02 | <0.02 | <0.02 | <0.02 | <0.02 |<0.02| <0.02 H <0.02 | <0.02 | <0.02 K <0.02
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Results

Carbamazepine (ug/L)

Abu-Nuseir [Effluent]
Ab-Nuseir [Raw]

Al-Baga‘'a WWTP [Effluent]
Al-Baga’a WWTP [Raw]

Na'ur WWTP [Effluent]

Na'ur WWTP [Raw]
Fuhais-Mahis WWTP [Effluent]
Fuhais-Mahis WWTP [Raw]

Mixed water

il soTae Al-Bogorreya Spring

e K Al-Salt WWTP [Effiuent]
Al-Salt WWTP [Raw]
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Results

Discount Diclofenac Diclofe nac (ug/l_)
Pilofinas TONE B R =t Abu-Nuseir [Effluent]
\ ot Ab-Nuseir [Raw]
Al-Baga'a WWTP [Effluent]
Al-Baga'a WWTP [Raw]
Na'ur WWTP [Effluent]
Na'ur WWTP [Raw]
Fuhais-Mahis WWTP [Effluent]
Fuhais-Mahis WWTP [Raw]
Mixed water

Al-Boqorreya Spring
Al-Salt WWTP [Effluent]
Al-Salt WWTP [Raw]
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Results

10

Testosterone (pg/L)

Abu-Nuseir [Effluent]
Ab-Nuseir [Raw]

Al-Baga’a WWTP [Effluent]
Al-Baga’a WWTP [Raw]
Na'ur WWTP [Effluent]
Na'ur WWTP [Raw]
Fuhais-Mahis WWTP [Effluent]
Fuhais-Mahis WWTP [Raw]
Mixed water

Al-Boqorreya Spring
Al-Salt WWTP [Effluent]
Al-Salt WWTP [Raw]
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Results :PPCPs in Cultivated
Farms

Al-Salt effluent
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Farm A Lemon Farm B Guava
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Results: Farms

Fuhais-Mahis effluent
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Results: Farms
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Recommendations

* Jordan needs new laws, by-laws, and
regulations to govern the production,
distribution, use, collection, and proper
disposal of wunused pharmaceutical
residues (producers, distributers, users,
and handers of the unused quantities).

* Modity the treatment processes and
Standards for pollutants.

* Separation in Dams (NEW DAMS) for
collecting treated wastewater.
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