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Abstract

This research report represents following research topics, evaluations of the
phsio-chemical quality of the water, social concern of the saving eutorophication
psychological appraisals of the watersides and the evaluation methods by the expert
system for the waste water treatment systems utilizing self-purification ability

The results of the measurement of the organic phisio-chemical qualities shows
efficlent removal of the 60-93% of organic matter {BOD, COD and TQC) . The removal of
nitrogen and phosophorus was observed lower than that of organic matter

The results of the measurement of the linear alkylbenzensulfonate (LAS) show the
effect of temperature and decrease of LAS in summer seascn. The behavior of LAS
contained in mud show the similar tendency.

The resident mostly interested in saving the water from the sutorophicatijon. But
it was not approved to bear the expense of the water treatment facilitjes

Waterside amenity was approved by the pleasantness of the sites and pleasantrness
for wadding. The significant factors of the wadding were the condition of the river
bottom, clearness of ihe water and the slope of bank

The expert system was tested the rural area at Yasatoe village in lbaraki
prefecture. The system can choose the optimal waste water treatment system using not
only factual and causal knowledge but also empirical Information and rules which were

based on the phisio-chemical quality data.
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Abstract

Surveys on influent and effluent in the wetland (about 1500 m?)
covered with rooted plants such as reed and cattail, which is located in
Yasatc-machi (Ibaraki Prefecture) and has been loaded for 12 years by the
gray water from the small residential area, were carried out to determine
the capacity of wetlands for natural purification by the loading of gray
water.

The wetland had between 60% and 93% organic matter (BOD, COD. and
TOC) removal throughout & year. Particularly. BOD removal was
satisfactory with the range of 75% to 97%. .

Nitrogen and phosphorus removal by the wetland, however, was lower
than that of organic matter. Little nilrogen was removed during winter
The reason for this is that internal loading of nitrogen from the
sediments (containing reeds and cattails decayed) was more than rate of
nitrogen remcved by denitrification, plant uptake, and microbial
assimilation {immobilization) in the wetland.
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Studies. 16-Z Onogawa, Tsukuba, [baraki 305, Japan
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Seasonal Change of Ability of Self-purification

for Synthetic Detergents in Wetland

FRBE—p - JHBER 2
Kazuho INABA' and Ryuichi SUD02
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B> GRELeoEALRET A0, BEE 7AF LNy €2 2k
BEE (LAS) Z¥EB & LT, BLENOCFTHEREZAEL o HAKRED LAS @
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NoOREMLEYD, BRHITCBIIEAAIBECRIERTLESRO - >OERL
MELTVWAECE, BRI ZOHEBEHELTHILEHIL -,

Abstract
ia order to know the ability of self-purification in wetland,
seasonal change of the material balance of linear alkylbenzenesulfcnate
{LAS) in wetland was measured. [t was found that the conrtent and the
component of LAS in the inflov %ere not affected through a year while in
the outflow, they were changed by the change of temperature. ln summer,
the content of LAS in outflow was decreased and the distribution of the
easily degradable component was alsc decreased. Moreover, the behavior of
LAS contained in mud showed & similar tendency. From these, it was
concluded that the process of the self-purification of LAS in wetland was
made by adsorption on mud and bio-degradation, and the ratio of these two

process %as changed by the change of the temperature.
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Table I Total LAS contents in inflow and outflow

LAS i " LASout
Date
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Fig. 2 Percentage distribution of LAS isomers in inflow and outflow
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Abstract

I[n recent years, among the causes of eutrophication in semi-closed
water areas, domestic wastewater represents a high percentage of the total
pollution load. So effective measures must be worked cut to teduce the
polluticn load from household effluent. At the same time, the role of

local residents has gained considerable importance to implement these
measures fruitfully
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The purpose of this paper is to analyze local residents’ consciousness
of the measures for household effluent through questionnaire surveys in a
study area. Following results are cbtained;

1) Residents’ consciousness of their living environment and their need
for wastewater treatment facility is analyzed. The majority of residents
sge the necessity of treatment facilities, but there are few who have
#illingness tc pay for a such costly measure. And they are greatly
expecting the financial support from the local government.

2) The effect of environmental campaign activities is analyzed. The
significance of campaign activities is in helping residents to understand
the impeortance of environmental conservation. And Xeeping up their
attention to it is a key issue to realizing a better environment.

3) Judging from results of water quality monitoring of household

effluents, residents’ positive activities reduce BOD loading about 10-209%.
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Fig. 1| The map of case study area
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Table 1 Outline of a questionnaire survey on local envirconment and

wastewater facilities
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An on-site Evaluation for the Measurement of Waterside Amenity
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Abstract

The water which was provided by treatment system using the self-
purification ability may cotribute the amenity of the waterside. To
clarify the another physical factors of the waterside, the respondents was
employed to evaluate the various types of the waterside in the city. The
results had found the significant physical factcors to contribute the
amenity: slope of the bank,surface of the riverside,current of the
water,color of the water, turbidity, waterside plants, distance from the
access road. And the physical property of the bottom scil, coldness of the
water, visiblity of the water, view from the bank to the waterside are
effected to the pleasantness of wadding. The significant relations were

obtained between the psychological responses and the water temperature
tubidity., current of the water, color of the water
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Table 3 Factors contribute to the revisit
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Table 4 Groups of factors contribute to the revisit

g fiz 5 ¥ h T -8 AlC AlC O
1 teditEg S 5 -146. 44
2 hBEEEA - KBUHRE 10 -143. 34 3. 10
3 thBERS - MESE AL 15 -133. 78 3. 586
1 thBitEf s - ARBEPTL 15 -159. 32 0. 4%
5 RS- BT 3 10 -138.09 b 23
8 REHS S - Ein 10 -137.18 0. 41
"7 S & - sl 10 ~135. 25 1. 93
8 thBirBlE - 41420 v 15 -134.21 1.04
9 thififeigd - KFETET S 15 -133. 22 0. 99
10 RS E - KEONEDLY 15 -130. 99 2.23
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Table 5 Groups of factors contribute to the amenity

e % ¥ hFETY - Al 4ic DE
1 PR : 16 -206. 28

2 KBOHRE - Fi - ARSELV 12 -155. 09 51.19
3 7K O B 2 -151. 01 4.08
4 KD gie & 3 ~150. 59 0. 42
5 K AD 2w 3 -145. 88 4.31
] KiE oM &b 1 3 -137. 74 8. 14
7 Fim » KBRS 4 -136. 87 1.07
8 i ¥ FTAS R 4 -134, 06 2. 61
9 I8~ D F2 3 -122. 64 11. 42
10 KEhw 3 -122. 60 0.04
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Table 7 Physical gquantites contribute to the amenity

MBMER [DECRES T  EERGH ARG

Sk A -0, 0043 -1.8 -0. 65 -0. 57
g oo 0.3 2.3 0.82 0. 38
A ] -1,3 -2.2 -0. 20 0.59
e | -0. 048 ~2.0 -0. 12 -0.82
B -0. 054 -2.1 -0. 97 -0.74
FKEE O EE -0.0061 -2t -0.179 -0.517
B o DIERE D, 057 2.5 0.90 018
E A 4,38 7.5

12 E ARG 0,99
PSS 0. 49
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Table 8 Groups of factors contribute to the pleasant wadding

NG 62 * # hFTy B AlC AlC D
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4 Rk BL 4 -201. 46 0.74
5 IKE - AN ATED 12 -201. 19 0.27
6 BIkEE - KEEEA D 12 -200. 8% 0.33
7 HkE - Mo sed s 12 -200. 71 0.09
8 BkKE KEHRA S 12 -200.51 0.%6
9 A LT TFoMa - 24 -198. 38 .13
10 K F—breIy b
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Fig. § Structure of the psychological respenses on the pleasant wadding
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Table 9 Groups of factors contribute to the coldness of water

i &z N # AFTU -8 AIC Ale @&
1 TR RS 16 -746. 30
2 WA - Ein 32 -181. 51 54,74
3 EE R = 11 32 -162.70 28.81
4 P - BEY S 32 -154. 94 7.76
5 W« L Eh S KBRS

Hai3 48 -129. 22 25.72

b3 10 KEECNEThoieHEES 32ERE (AIC © & 2EHER)

Table 10 CGroups of factors contribute to good touch of the river bottom

=214 = i I AlC AlC @
iE i 2 -1. 62

0 0.0 7.62

X F o i 3 242 1.42

* 11 RKESRAZCHESTLHERB AC KL 2EHBER

Table 11 Groups of factors contribute to see the river bottom

g £z # ® hET)—H AlC AIC OFE
1 BE =g =] 16 -285. 34
2 FEM S - S 32 -243. 21 42.13
3 FEHE - W 32 ~190. 54 52. 67
4 AT - BB T B 32 ~189. 34 i.20
5 M dthe - R Sk

HA53 438 -185. 48 3.86
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Table 12 Groups of factors contribute to see the waterside

Mg fiz Z 5 HETU -8 Al AlIC @3
1 et 16 -405, 74

2 Mo seyd s 3 -372. 94 32.8%
3 AN - FiR 32 -344. 95 27.99
4 et - B 32 -291.5% 53,36
5 FE A - BB 32 -286. 04 555
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Table 13 Touches of the bottom at the sites
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wa maen DT 00 DT e e

H1 b
1 Z@RIA =B LH 0 5 0 0 0
2 EEINNTFIE 95 5 0 0 0 0
3 EEEBENNEE 67 24 0 0 0 10
4 REBSZEIN Lk 95 5 0 0 0 0
5 REBEEIMTHR 90 10 0 i 0 0
6 ZBREIN_TFEINE 43 52 0 0 0 0
A A1 BN ST 100 D 0 0 0 0
8  EFNIDBBFIIARR 95 5 b} 0 0 O
9 FNlovyy—rE 80 10 | b} a 0
10 WEN (IEHE) 100 0 0 ¢ ¢ 0
11 ANERHITEE N 2y B A3 i 81 14 ¢ 0 § 0
12 NI AR AR 81 10 5 0 5 0
13 &M (M RS 100 0 0 0 0 0
14 N (&) 100 0 0 0 0 0
15 @l (HER) 90 5 0 0 5 0
16 LFIN (REEE) 100 0 0 0 0 0
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Table 14 Coldness, visibility of the bottom and visibility of the

waterside at the sities

. cE TFEp ok
it £5, EEE 3] Kowfo & KEFRL S BB £ 2
1 mEINY RS 0 § 61
2 BENATE 5 19 24
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5 REEZBIIRTR § 16 0
6 ZEMNZTEINE 38 90 0
TN REF X M 100 100 0
8 EFNABETNIEH 10 100 57
9 Wllarsv— i 24 100 10
10 mEN GLENHE) i 5 0
1 /I SR E R 0 100 0
12 AR A B R 0 100 i
13 AN (WY KRG 0 5 43
14 I () 0 0 §
15 fil (GEEkEE) 0 5 100
16 AN (EBEE) 0 5 0
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Relation between the visibility of the bottom and
the turbidity of the water
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BEH | ZEINVABEC (HH1)

Photo 1 Tama river near the Gas-bashi (Site 1)

HH 2 ZEINLFBEC (H&H2)
Photo 2 Tama river by the Marukobashi (Site 2)
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BEH 3 HllirER#ERE (f1a3)

Photo 3 Nogawa stream at Hyogojima (Site 3)

BEHE 4 ZEIFHTE (Migkd)
Photo 4 Tama river by the Shinfutagobashi (Site 4)
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HEH 5 ZRIEHEREL#ER (MH5)

Photo 5 Tama river at the Hyogoshima (Site 5)

EH 6§ ZE)|ZTFHEMAE (Mfe)
Photo 6 Tama river by the Futagobashi (Site §)
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EH 7 WIARHNOMAK (HE7)
Photo 7 An affluent in Nogawa park (Site T)

EH 8 HNAEAEN (MA8)

Photo 8 Nogawa strem in Nogawa park (Site 8)
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HEHE § FIAEANE) LR (HH9)

Photo 9 Nogawa canal in Nogawa park (Site §)

HEH 10 MEIITEFEAE (h10)
Photo 10 Kanda River by the Edogawabashi (Sitel0)
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EH 1l SMRINSENLSRAR e -7 HE (Hgl1)
Photo 11 Sloped waterside at the Komatsugawasakaigawa (Sitell)

BEH 12 MRIBENLEROGHEE (im12)
Photo 12 Rocked waterside at the Komatsugawasakaigawa (Sitel?)
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EHE 13 MBIy KEHME (hs13)
Photo 13 Ayase river by the Yotugibashi
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HEH 14 mIFHEUE R (Hg14)
Photo 14

Arakawa river by the Shinhorikiribashi
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BEH 15 gl ErR&ERMAE (Higi15)
Photo 15 Nakagawa river by the Keisei-Takasago st (Sitel5)
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BEH 16 LA EHEKE R (Hgil6)
Photo 16 Edogawa river by the Jyoban line (Sitel6)
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Application of a Xnowledge-bhased Expert System to the Design of Proper

Sewerage System Considering Regional Conditions
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Abstract

Sewerage system is an essential element of infrastructure for
maintenance of good living environment and the prevention of
eutrophicaticn. To resclve eutrophication praoblems, construction of
sewerage systems and installation of wastewater treatment facilities have
to be accelerated. (n the planning and design of treatment facilities, one
of the most important issues is that a proper combination of treatment
facilities for household effluents must be provided to meet regional
requirements, e. 8. natural and social c¢onditions

This report presents a microcomputer-based design support system for
selecting a proper ireatment facilitiy to meet natural and social
conditions of an object area. This system is formulated as & knowledge-

based expert system based on production rules and composed of & knowledge

1. BEAEHEHR BRERIRE 7305 RBE-S WD HlsE:
Systems Analysis and Planning Division, the National Institute for Environmental

Studies. 16-2 Onogawa, Tsukuba, !baraki 305, Iapan
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base, an inference-engine, and an interactive user-computer interface.
This system is applied to small communities leccated out of the planned
service area of municipal sewerage in the northern part of Lake
Kasumigaura. It is still & trial system, however, it has great advantages
to the regional sewerage system design. These are as follows;
1) Not orly factual or causal knowledge but empirical information or

reles can be used.

2) Adding and correcting rules in knovledge-base can be handled easily
This feature makes the system to be very flexible compared with various
cptimization methods

3} Tt has the capability to explain why particular rule i's chasen and
used. This explanation feature is useful for a user to trace the systenm
reasoning process and is alse important in dealing with ill-structured

problems.
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Table 4 Specifications of community sewerage System
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