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Abstract

Wastewater/runoff reuse is one of the strategies for
sustainable water resource management which, based on
the consumption type, requires supplementary treatment
and standardization due to a wide range of environmental
contaminations. Wastewater recycling not only reduces
the pressure on fresh water resources but also is so frugal
in comparison to the huge costs and the environmental and
socioeconomic impacts of water transfer projects,
especially between the basins. Nowadays, the application
of bio-methods such as constructed wetlands has
increased significantly due to the high cost of
conventional ~ wastewater  treatment  approaches.
Constructed wetland systems have different design
methods depending on the desired outlook (wastewater or
runoff treatment). With regards to the flow patern, the
system classifies into free water surface flow, and
horizontal and vertical subsurface flow. Design
configurations of the constructed wetlands depend on the
kinematic description of biological reaction as well as the
designer’s knowledge of the flow pattern. In this paper,
the related literature is reviewed and the required
supplementary treatment of secondary effluent of the
treatment plant is presented. Then the performance of
different types of constructed wetlands in removal of
pollutants is investigated. Finally the principles of
constructed wetlands design with the aim of harvesting
and treating runoff and wastewater have been thoroughly
described. The design criteria are presented based on the
observed obstacles for such evolution in the field of water
recycling. The feasibility of constructed wetlands is then
investigated, especially in arid and semi-arid regions. By
presenting the justified plan for the system application,
the required measures for site selection of such
constructed wetland systems are expressed.

Keywords: Constructed Wetland, Flow Pattern,
Performance, Plants, Pollutant Removal, Treatment.
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1- Biochemical Oxygen Demand (BOD)
2- Chemical Oxygen Demand (COD)
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3- Total Suspended Solids (TSS)

4- Constructed Wetland

5- Total Kjeldahl Nitrogen (TKN)

6- Total Dissolved Solids (TDS)

7- Required Rian Event (RRE)

8- Entered Water Volume (EWV)

9- Provided Water Volume (PWV)
10- Managed Water Volume (MWV)
11- Remaining Water Volume (RWV)

&=l A

5 Sedored )3, 2 0lz @s enn OYAN) o 5,5
i) ot )5 Al Mesias VB ada lea
ol coleisl oo lgiol txio oKl ()5l saSiils

OTAP) wo onobad g wompm bl i o555
S (Slgyaen 13, 5 9095 bz @s e5 Giledss”
—oode doliale 5o M B awy; ceas OYE ailelw
NOS-VED (DI (Sl 5 T g

adllae” VYY) .y 9 5Lmd g e o3kl e o 59,5
b Femae VU (Sspue 18, alRaleil 5 soue
5 ol g oale 4t "l Oslite slag s o S
ARYA CARE ARF () Gy 2

SIVAE) G coleo ooljaeste g e e ledsl (59,5
Ermae VU Slaptacs lgl 0,5 anlio 5 oy " ()
Cuppzme b ol potigo GilpiS sl Dy 4kl Cazr 5o
ole oo YO-YS cf aoitigo olCinlas 5 uilyiiS s jlocs v
ol o slaislon 35 50

of 999 9 w0 HROLES e Ol e e (59,5
L 5wl ol Ol @i eer’ (eITAD)
1500 aalllas) (Bl (xawp; egia VB (Sgyue
Ao (VO ST O pale alo (g

sy 4 (oS ol ((VYAF) i (89,3 g i eledlsl
e ole alme M1 L Ghile o Sal, g o8l s
YN (A b ] sl ool

(WWA) B (Ll 5 ) (g0l cle (ponlic 7 ol ol
OV 5 eslid b silog s molio oSOl LaSs aics”
oS S lpl ilegls S (5350 aslllas o5ian
O amiige & 1 oo Codiard )| A Sl 5 ] o]
SUTIDTEARE UL

Wby Slallls )b (AYAY) 925 s,aeln g Copde glojl
e 3 9590 OF (31 Kt a5 Kt olil b 5, L
Plelr jglive (rrdige &5 25 (2l

R S e e R R
2l B gy YA ol iedge Ghaese 5wz o olowl

\Y’%q }-ﬁ-ll?: 6‘” O)LO-A:# 5@ JL&AJ

o 5 O i 9 pole 4 i



Otz S 9 (595 oz S

13.

Seidel, K., Happel, H., and Graue, G., (1976),
Contribution  to  revitalization of  waters,
Limnologische Arbeitsgruppe in der Max Planck
Gesellschaft, Krefeld Hulserberg, Germany.

Sivakumar, B., (2011), “Water crisis: from conflict to
cooperation-an overview”, Hydrological Sciences
Journal, 56(4), 531-552.

Su, T.M,, Yang, S.C., Shih, S.S., and Lee, H.Y., (2009),
“Optimal design for hydraulic efficiency of free-
water-surface constructed wetlands”, Ecological
Engineering, 35(8), 1200-1207.

Tilley, E., Ulrich, L., Luethi, C., Reymond, P., and
Zurbruegg, C., (2014), Compendium of sanitation
systems and technologies, 2" Revised Edition, Swiss
Federal Institute of Aquatic Science and Technology
(Eawag), Duebendorf, Switzerland.

U.N. Water, (2017), Waste water: The untapped
resources, facts and figure, The United Nations World
Water Development Report.

UNESCO (United Nations Educational, Scientific, and
Cultural Organization), (2010), Atlas of transboundary
aquifers: Global maps, regional cooperation, and
local inventories, International  Hydrological
Programme, Paris.

UN-HABITAT, (2008), Constructed wetlands manual,
UN-HABITAT Water for Asian Cities Programme,
Nepal, Kathmandu.

United Nations Department of Economic and Social
Affairs, Population Division, (2007), World
population prospects: The 2006 revision, highlights,
Working Paper No. ESA/P/WP.2

\“ﬂq }-'A'e'b: 5‘~ G)LOd:) sm JLMJ

"

Ol g O (cuwdigen 9 pole 4yt





