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1. Introduction and Objective

Pollution from households continues to be the main source of water pollution in Japan.
Recently, small-scale decentralized wastewater treatment has become a focus to
develop new treatment systems. Wetlands along the path of discharged water offer a
potential means of treatment. Although its mitigation potential has been discussed, its
implementation has been hindered by the lack of large-scale wetlands. By considering
the recent increase of abandoned paddy fields in suburban and rural areas, wetland
wastewater treatment could become an option. However, to finalize the discussion
about small-scale decentralized wastewater treatment, it is necessary to take into
consideration the source in addition to the flowing pathway. The collection of human
waste, such as ecological sanitation (eco-san), is one potential means of treatment at
the source. Therefore, this study aims to clarify the mitigation potential on households’
wastewater by small-scale decentralized wastewater treatment centered around
wetland in suburban and rural areas. The study issues are; 1) estimate the mitigation
potential on pollution load from households by using wetland as a water treatment, 2)
estimate mitigation potential on pollution load from households by introducing

multiple treatment system with both wetland water treatment and eco-san.

2. Study site and Methods

The study site is Inba Watershed in Chiba Pref.. The analysis unit is small watershed
extracted by ArcGIS9.3 (ESRI). The indexes of pollution load are T-N and T-P.

i ) Generation status of pollution load from households

The generation status of pollution load was calculated by following; (Population of
individual treatment in each small watershed) X (Pollution load unit (Fig.1)).

ii ) Reduction effect of decreasing current pollution load by wetland water treatment

Firstly, the wetland where is located on valley-flat or lowland and suited to wastewater
treatment were extracted by GIS. Secondly, the reduction amount of pollution load in
wetland was calculated by following; (Area of wetland in each watershed) X (Reduction

unit of DOHUtiOH load in wetland (Fig.Z)) (Fig-?’)- Fig.1 Pollution load unit of individual treatment*
Finally, the reduction effect of pollution load by | 1y, |Cokctonof Huran Wastefrisiseve Trsmen Tk Treamat Tk
Ecological Sanitation (HumenWaste (HumenWasted Gray Water)
wetland wastewater treatment was calculated | = FT-N[T-P | T-N|T-P [ T-N|T-P
by following; (Current pollution load (Result of || 20 | 03 | 70 | 09| 55| 07

* determined by reference to Fujimura(2006)




7)) — (Reduction amount of pollution load in

Fig2. Reduction unit of pollution load in wetland*
wetland).

. . . Reduction Amount of Pollution Load in Wetland

iii) Reduction effect of decreasing the pollution (g/ni/day)

load by introducing multiple treatment system T-N l 0.13 I T-P | 0.024

with both wetland water treatment and eco-san * reference to Hosomi et al(1991)

Firstly, the pollution load from eco-san was calculated by following; (Population of

individual treatment in each small watershed) X (Pollution load unit of eco-san(Fig.1)).

Finally, the reduction effect was calculated by following; (Pollution load of eco-san) —
(Result of ii)

3. Results and discussion (Fig.4)

This study clarified the following; 1)the wetland water treatment could reduce about
60% in each small watershed, about 70-80% in between each watersheds. 2)the
multiple treatment system with both wetland and eco-san could reduce about 90% in
each small watershed, about 100% in between each watersheds. Compared with
current Chiba Pref.’s action plan, which aims about 26% reduction of both T-N and T-P,
the wetland wastewater treatment have enough effect to achieve the target value of
Chiba’s plan. Therefore, the wetland wastewater treatment, using abandoned paddy
fields, could be promoted strongly from the viewpoint of pollution load reduction.
However, the target value of Chiba’s plan is much higher than national environmental
standard. Accordingly, in order to improve the water quality of Inba Lake, it is

necessary to promote the multiple treatment.

4. Conclusion

From those results, the reduction effect of pollution load from households by
small-scale decentralized wastewater treatment centered around wetland in suburban
and rural areas is fully clarified. The wetlands mainly converted from abandoned
paddy fields are located close to and mixed with housing areas in suburban and rural
areas, therefore the wetland wastewater treatment have the advantage as small-scale

decentralized wastewater treatment in Japan.

Fig.4 Reduction effect of pollution load from households * **
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* “Reduced Watershed” means the number of watershed where pollution load was
removed completely. In the case of “Eco-San”, watersheds where pollution load was
removed at least a littie are also involved.

Fig.3 Area of wetland in each ** “IN” means pollution load reduction in each small watershed, on the other hand
small watershed “AMONG” means nollution load reduction in consecntive watersheds toward





