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Domestic wastewater treatment in the drainage ar eas of L akes Shinji and
Nakaumi: Treatment efficiency and dissemination for ordinary citizens

Y oshiaki Tsuzuki®

Abstract: Pollutant loads per capita flowing into public water body were calculated for
drainage areas of inner city rivers in the drainage areas of Lakes Shinji and Nakaumi in order to
prepare environmental accounting housekeepiE®yH) books of domestic wastewater. Study
areas of this research are four drainage areas of irtyetivers in Matsue City. Pollutant loads

per capita flowing into public water body were calculated as 6.282 g-BOD personday®,
0.21~1.76 g-COD persohday*, 0.19~1.85 g-TN personl day*,0.02~0.08 g-TP persoh

day?, respectively. The reasons for smaller valuemparing to those calculated for drainage
areas of inner city rivers in urban districts of Chiba Prefecture were considered as larger natural
purification might effct in the study area of thisgex ; pollutant loads estimation errors at the
river mouths; high performance of treatmésaatilities in the study area ; and underestimation of
business sector contribution to pollutantdis in the previous results of Chiba Prefecture.
Quantitative dissemination includingréronmental accounting housekeepiffgAH) books
would be desirable for improvement of waiguality and quantity management in the study

area.

Key words. ollutant load per capita flowing into public water body; Lakes Shinji and
Nakaumi; environmental accounting housekeepiB&H) book, domestic wastewater
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# 1. KR CTHWE LT — 5 B X OTEHRHE.
Table 1. Information and data sources for the analyses in this paper.

Targeted items

Data and Information Sources (in Japanese)

- Matsue City (2002)

Pollutant loads through the rivers ]
- Shimane Pref. (2003)

- Shimane Pref. and Office for Shiji Lake Drainage Area Wastewater Treatment (2003)

Population by wastewater
treatment methods

- Matsue City Environmenal Department (1999)

- Matsue City Environmental Department Environmental Preservation Section (2001)

Pollutant removal rates at a

- Shimane Pref. and Office for Shiji Lake Drainage Area Wastewater Treatment (2003)

Wastewater Treatment Plant and - Shimane Pref. and Office for Shiji Lake Drainage Area Wastewater Treatment (2002)

an Agriculture Village
Wastewater Treatment Facility

- Shimane Pref. and Western Shinji Lake Wastewater Treatment Center (2002)
- Matsue City Economic Department Agriculture Village Development Section (1992)

- Matsue City (2000a)
- Matsue City (2000b)
- Matsue City (2002)

Water pollution reduction
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Fig. 1. Subjected drainage areas in this study: Asakumigawa

River DA (drainage areq Mabashigawa River DA,

Sankyogawa River DA and Inbegawa River DA, which are

all in Matsue City, Shimane Pref.
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2. AIGHK O E AR EAL & PR O 1 A& 72 ) oFFh A& (A - S (1998, A

(1989, HAT (1996 % TCIZEEHDERL).

Table 2. Pollutant emissions of pollutant loads per capita by domestic wastewater treatment m@tremsed by
author based on Fujimura and Nakajima, 1998, Fujimoto, 1988 and Fujimura),.1996

Pollutant Emissions of domestic wastewater (g person” day™) BOD COD N TP
Basic units of domestic wastewater 45 23 8.5 1.0
Night soil 16 10 7.0 0.70
Kitchen, bath, washing clothes etc. 29 13 1.5 0.30
Pollutant emission of wastewater treatment plant population 45 23 8.5 1.0
Pollutant emission of combined jokaso population 3.2 4.6 7.0 0.88
Pollutant emission of simple jokaso population 322 16.5 7.5 0.97
Pollutant emission of simple jokaso population derived from night soil 3.2 3.5 6.0 0.67
Pollutant emission of night soil treatment population 29 13 1.5 0.30
Westewater Removal rate at wastewater treatment plants
treatment plants
Agriculture village Basic unit of PE »
PL per capita by

domestic wastewater

treatment methods

Wi
[treatment facilities |

Combined jokaso Basic unit of PE
Community plants Basic unit of PE

Basic unit of PE

astewaer

>
vVvyywvyy

Nightsoil treatment Basic unit of PE |

Total PE from the drainage area —| >

Removal rate at nightsoil treatment plant

Reachingratio

PL at the measurement points

Information and data on pollutant reduction activities in the household

Environment accounting

=> housekeeping (EAH) books of

domestic wastewater

PE: Pollutant emission; PL: pollutant load
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Fig. 2. Flow chart of pollutant loads per capita analy&idodified from Tsuzuki, 2005 a. 1Agriculture

village wastewater treatment facilities and comityiplants have been added to domestic wastewater
treatment methods, ) Reaching ratios have been calculatedngsexisted values of total pollutant

emissions from the drainage area and pollutant loads at the measurement points near the concurrent

points with the public water bodies and Bow chart of pollutant loads per capita flowing into public
water bodies and that of environmental accounting housekeéfiAll) books have been combined to a

flow chart,) .

PR E L7z 40 I OW 15T OEE AR &2 DWW
T, AFEHASERE P RS 2 WET L7z sl
MEOEIES N o l27280, RIFETIIRD &
) RBERITo 7. MO, KIKETF—% N—2A
(E 284, 2009 & HWCEEFIIOKFEIZBIT S
1993~96 4F B X U 19984E D &5t 5 4E M @ H it & D
SEHE A R, Z OfE &g (B T E S

R ETHREEED, 1999 o tiieE st HE L
720 RIZ, ZOME O &I S F o
N—=2t L biaxHBEL, TOMEIZ1IANLHH
DAKEHEC3IM ATH % VTt A% 3 L
ToKEEEFHAAKE L LTMA, &isom 5
BUAHEnfEis Lz, 512, ZORENHEER
e A R A A R O I 2 AR E & & v



56 H#BHLEL B

3. WIS BT 5 PR 2K 8 L OFHEME 2 5 Hog L7 I BT 2 s Am &,
Table 3. Pollutant loads at the mouth of rivers calculated frapresentative water quality and calculated flow rate.

Flow rate Average water quality Pollutant load
Drainage area BOD COD TN TP BOD COD TN TP
m’d’ mg I mg I mg I mg I kg d’ kg d’ kg d’ kg d’
Asakumigawa River 103,994 4.5 6.1 1.3 0.092 46.8 63.4 13.5 1.0
Mabashigawa River 38,606 4.6 6.7 3.9 0.36 17.8 259 15.1 1.4
Yamaigawa River 19,995 59 8.3 5.7 0.47 11.8 16.6 11.4 0.9
Inbegawa River 72,405 1.8 3.3 0.86 0.076 13.0 23.9 6.2 0.6
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F 4, KRHOEGIRDI 2 EUHEARPEL & LT, 2002 & itEs.
Table 4. Pollutant emissions of each drainage at®tatsue City, 2002 and reaching ratios.

Total Pollutant emissions from the

. I Reaching ratios
. drainage area

Drainage area BOD COD TN TP BOD COD TN TP

kgd' kgd' kgd' kgd' % % % %
Asakumigawa River 6179 841.0 264.7 243 7.6 7.5 5.1 3.9
Mabashigawa River 5539 466.5 190.0 20.3 32 5.5 7.9 6.8
Yamaigawa River 346.0 259.6 1252 12.3 34 6.4 9.1 7.7
Inbegawa River 176.2  307.0 82.5 6.5 7.4 7.8 7.5 8.4
Ebigawa River - - - - - 32 52 45
Chiba City” 6,992 4,639 -387~166 -393~226
Chiba City” 6,992 4,639 36~66  25~80

Note 1) Matsue City (2002);

2) Inner city rivers in Chiba City, All drainage area; and

3) Inner city rivers in Chiba City, only the drainage area of which the calculation of the pollutant load per capita

flowing into public water bodies could be conducted.
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Table5. Pollutant load per capita and other parameters for WTP population.

Parameters for WTP population — ——— Water quality BOD

COD TN TP

Pollutant emission per capita (g person™ day™)
Removal rate at WTP (%)

PLY per capita flowing into public water body (g person™ day™)

45 23 8.5 1.0
99.5 92.3 782 952
0.23 1.76 1.85 0.048

Note: 1) PL: pollutant load
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Table 6. Environmental accounting housekeepifEAH) books of domestic wastewater: Asakumigawa River drainage

area, simplgokaso population’

Pollutant looads flowing into

Today's decrease
coastal zone

Decrease in this month

Simple jokaso BOD COD T-N T-P BOD COD T-N T-P

BOD COD_T-N_T-P

Estimation for calcualtion

59

m, m, m; m, m, m, mg m; g g g g
Nightsoil 380 300 160 17.4
Bath 380 130 60 23 114 39 0 07 34 12 00 0.02
Decrease shampoo and soap 114 39 0 07 114 39 0 07 34 12 0.0 0.02 The decrease effect to be 30%
Kitchen 1130 600 100 68 79 42 21 03 24 13 06 0.01
No use of detergent 180 4 1 0.0 The pre\riouiusedrlamoum to be 5ml person” day™ (2g-
COD person™ day™)
Decrease detergent 90 22 1 0.0 Decrease to half
Pollutant loads of rice washing water to be 2g-COD
Do not drain rice washing water 240 170 0 00 person™ day”', 24mg-TN person™ day” and 2mg-TP
nerson” dav’!
Use paper filter for kitchen 79 42 21 0.3 79 42 21 03 24 13 0.6 0.01 Theremoval rate to be 7(COD), 21(TN), 4(TP)%
Use net for kitchen 34 18 15 0.1 The removal rate to be 3(COD), 15(TN), 2(TP)%
Treatment during and after cooking 565 300 50 34 The removal rate to be 50%
Do not drain residual liquid
Dressing Sml 390 280 6 8.0
Chinese noodle soup 50ml 150 110 2 30
Used edible oil 10ml 2000 1400 28 0.0
‘Washing clothes 380 130 40 136
Decrease detergent 150 110 0 00 zhe-:ecrease to be 5g person” day” (1.3g-COD person’
ay
Total of pollutant load per capita 2270 1160 360 40.0 2077 1079 339 39.0 62.3 324 102 1.17
Decrese of pollutant load per capita — — — 193 81 21 1.0 58 24 06 0.03

Decrese of pollutant load for a family of four - - - -

- - 232 97 25 0.12

Note: 1) Source of pollutant loads (PL) ratio is derived from Chiba Prefectural Water Preservation Institute (1980).
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