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Evaluation of Environmental Efficiency Related to Wastewater Treatment Systems
in Shiga Prefecture
Masahiro TAKANO and Koji AMANO

Synopsis:

Obijective. It is forecasted that the population of Shiga prefecture should increase until 2030. There is an
apprehension that environmental load impact should also increase by population increase. In this study, we
estimated future prospect of environmental load related to wastewater treatment systems in Shiga prefecture.
The target year is 2003 and 2030. We proposed a new environmental efficiency indicator based on the ratio of
water pollutant reduction to greenhouse gas (GHG) emission, and evaluated wastewater treatment systems by
utilizing our new environmental efficiency indicator. Our estimation considers sewerage, agricultural community
effluent treatment facility, combined household wastewater treatment facility and night soil treatment facility.
Results and Discussion. In 2003, 70% of the total GHG related to wastewater treatment systems in Shiga
prefecture was emitted from sewerage. On the other hand, 80% to 85% of the total GHG is estimated to come
from sewerage in 2030. It is estimated that the introduction of advanced treatment system accompanying water
pollutant reduction (COD: 4%, T-P: 15%, T-N: 1%) should cause nearly 30% increase of GHG emission. In focusing
environmental efficiency indicator based on the ratio of water pollutant reduction to GHG emission, the efficiency
of sewerage is 50% to 80% higher than that of other wastewater treatment systems.

Conclusions. In this study, we estimated future prospect of environmental load and environmental efficiency
related to wastewater treatment systems based on the lifecycle comparison of 8 scenarios considering future
technologies and social trends such as water saving lifestyle. Our estimated results showed that the introduction
of advanced treatment system for sewerage have possibilities nearly 30% increase of GHG emission. On the
other hand, it was showed that water saving lifestyle should cause a definite reduction of GHG emission. We
investigated a scenario in which the introduction of advanced treatment system and water saving lifestyle would
spread. In comparing estimated result of this scenario with the present conduction, we could show several
advantages of the environmental efficiency proposed in this study.
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Table 1. Outline of scenario
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Table 2. Population balance of waste water systems in Shiga pre-
fecture

(person)
FY2030
FY2003
BAU spread
1,023,852 | 1,314,405 | 1,354,391
Sewerage

75.6% 85.9% 88.5%
Agricultural community 116,486 106,282 99,297
effluent treatment facility 8.6% 6.9% 6.5%
Combined household 111,421 109,054 76,053
wastewater treatment facility 8.2% 7.1% 5.0%
Forestry community 54 45 45
effluent treatment facility 0.0% 0.0% 0.0%
Maintenance population 1,251,813 | 1,529,786 | 1,529,786
Maintenance rate 92.5% 100.0% 100.0%
Entire population 1,353,893 | 1,529,786 | 1,529,786
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Table 3. Target water quality of advanced wastewater treatment 13

. Present water Taget
Unit . .
quality water quality
COD mg/l 6 3
T-N mg/l 6 3
T-P mg/l 0.05 0.02
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Figure 1. Relationship between electric consumption and treated
wastewater volume
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Figure 2. Comparison of GHG emission
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Figure 3. Water pollutant reduction by advanced treatment (COD)
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Figure 4. Water pollutant reduction by advanced treatment (T-N)
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Figure 5. Water pollutant reduction by advanced treatment (T-P)
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Figure.6 Comparison of environmental efficiency (Water pollutant
reduction / GHG emission) related to wastewater treatment [2003]
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Table.4 Environmental efficiency of sewerage (Water pollutant reduction / GHG emission)

BOD (t-BOD/t-C) | COD (t-COD/t-C) SS (t-SS/t-C) T-N (t-T-N/t-C) T-P (t-T-P/t-C)

FY2003 1.639 0.805 1.711 0.225 0.029

A 1.949 0.961 2.045 0.272 0.035

B 1.951 0.962 2.047 0272 0.035

C 2.168 1.069 2.275 0.303 0.039

V2030 D 2.170 1.070 2277 0.303 0.039
E 1.542 0.786 1.610 0.245 0.028

F 1.543 0.787 1.611 0.245 0.028

G 1.771 0.903 1.849 0.282 0.032

H 1.771 0.903 1.850 0.282 0.032

6. FLHESENRE

AWFZETIE, WHIROWGARLB Y 27 2 &3 512, BUR
BNk DB OHEFH 24T o 720 TGRS 2 T 2%
5OGHGHHH EIZMHANITOZ W TFKED S OHEH 23,
R TIEH70%. IFHRITB W TIEH80% ~ 85% & K5
PHOLERE ol T2 FAENOM LI o
AIRBEAMZ AL WRELH L2 Ebh o7,
=75y HIAKIZESEAN 2 P S 25 H S 2 L vD
Moz TOTENS, MREELIEE KL TIE. ik
AT LTS 2 & & ASBRBE AT IR O Bl A & HEIC
BoTLA2DTERILEZOND,

F 72, ABIGHGRIER &\ 5 i 7= 7 Brbs g = 45 B 4 41
RTHIEITID, KRETGHEGHGHE OW I A 55K
WP 2 T 2 DA FI & iR A7z BT OBRER)
RELTIE, WRICBWTHEEERMAZEA LA, &
HMAOEAE WKL TCOD TiER 4%, T-NTidH 15%.
T-PTIEM1%DBEEROBIME 22 5720 F 720 KB
GHGRYHR TaFili§ % &, TREIZMOMILRERL & L,
L5~ LG ERBEA R OB WLBL 24T o TV D LWV #
REpolze WRIGERERIZEALIZLEICBNTD
iK% FREAEST 2 2 10X D BUR & Hl L v KL
GHGRIEMIEON DR LR, BRI D b EVBRER
RTOREPRATNLWEEDSDH L Ldbhrolz, &
. KEREZIIB W TR RE OB % T3 2 B
&, TOX) REERRBREEEHTLZ LIIANTH
HLEZObND, L L. KRBT X 2 KEHE AR R
WO OWT, BAMD SHREOAN T TORED
Wty LKA S BIKAN T TOBREOEEE R L 2 dd
SERT LY. KEAMRSICHET 2BENLERITESH
TRERSEHINIC E THARAL I EHRDOON L H.

ARWFZECTIEARRI B X ORI TS 5 SRR
RLBE DB RE 330F 2 BREEEAMT 3P % SR 72 A%, AKILBE DB
BE720 CH Z 7B, AKILBREAN O 85 AT X % R 3 3 fif
OWRIIRBEAMEZWMRKEEL2EZRIC LI DRV, L

L5 AR O Tl KRFIHOBR £ THEE L
7oK B ik & TL L 7 BB IC &0 X ) g BrEh
LDV THMICHRET T2 L ERPH L LEZ HND,
SHIZIE. ALEImME 1 Ad72 ) KEEOELOBEEN &
RROFEME R T 2 LER D 5, BARMIZIE, FHITSR
WCEKEY AT AZMAZB%E, KA O KU Z R
FNCHR L. AKRERTORBIA MM 217> T BE
WhdHsLEZTND,

CPBL194E5 H 1T HSAE SFR194E 11 H 18 HIRIN)

BEXE

1) IPCCRMBEZEECE T 2 BUF /SR V) @ “HE3UKEFAl
", (2001)

2) B PREE - NCTEEAFSERT @ #8381 I 0 45k
REALT CPI4AE3HHERD) ™, B AL S PREE - A CTR
WEgERE, (X ¥ 54 ), AFJe<http://www.ipss.
gojp/>, (Z82006-3-1)

3) FNTHI, SR BN, HIRDTR, & T ARG, IR -
TREVATLADFIAT7HA 7 VT AR +: LCE
o OLC-COoMT & % 3 A, K 2% 24 5 SC 4, (1996),
No.552/VI-1, pp.75-84

4) (W) HARRBEMBE LY 5 — @ “PIRIEE AL
RWDSLT7H A4 7 VTEARX Y MBS 5 MRS
7, (2002)

5) A AHAR T KBRS+ “FAEIZBT 5 HEREE
AL IR FEATRN SR E D FF &, (1999)

6) HESZE—RR SEAMA, CFISEH  TKET AT LD
LCAIZBIY 2 i 4, B 4 Bk B3k 48 A Wk 8 B % KL
(2005), No.228, p.83-90

7) RREERER, AEATE G, AR, haE o AREE KBRS
SRR & R S HERBRBE A 0L 0 B A A%
BN X BB RRL, BB Y A 7 AR SR AR AR,
(2001), Vol.29, p.37-45

8) MHEEREA, vk, AR, AR « BE 2tk

Vol4 No.1 January 2008 65



Journal of Life Cycle Assessment, Japan

2 & 2 MWK BB G B X ORIRINC O P & 5
Ho BRI BEAL A~ 52 B O R A B9 RN, K BREBE S &5,
(2002), Vol.25, No.11, pp.635-640

9) JEHEZ : FBNICBIT 2 BERF OB, HALCAY
435k, (2005), Vol.l, No.3, p.189-194

10)  (#k) REERHABbith e Rt v BB R0 BT 72
R & 2 W I T 2 WF7e s &7, (2005),
p.67-89

11) @HEEFEEWN RS OK BB M ERBREORE © P
1647 (20044F) MOBRBEA &, WL, (2004), p.152

12) UL IR R SCAB ARG SR AR T i AR 3R - "R IR O KIE”,
W, (1990-2005)

13) HE: "Ehbe2riuEL L -FHEHOTKE-",
(2005), p.14

14)  (f:) HATAKERZ @ “FRERE (T8, (1)
HAT K E %, R, (2005)

15) B34« “HUERIRBEALX RO AT B3 2 BT
TEDHPMRE 5", &E, (A 74 V), AF
Je<http://www.env.go.jp/earth/ondanka/
santei_keisuu/>, (£#42007-3-1)

16) (k) BIVEEED]  “BREEBIE T — %7, (Fk) BWEED), (F
VI 4 V), APS<http//www.kepco.cojp/corporate/
csr/data/data02html>, (£:#2006-3-1)

17)  (#h) HATAKERZ @ “FRERE TBE) ", (f1)
HATF K 2, Hn, (1989-2005)

18) WA L TF /K Ak ¢ R W LA B G A A
(2005)

19) BT AV F—IFRABORGR © “2030FE 0T 0 ¥ —
TRIERT, BEERA, (K94 V), AFSE<http//
www.meti.go.jp/report/data/g41004bj.html>, (B
2006-3-1)

20) FEVHHEEAL  BANEIE< v T (AN F—500F) ~#
Rl A v F—giahivya v ~", (54 ), AF
Jo<www.meti.go.jp/committee/materials/
downloadfiles/g51013a41j.pdf>, (Z12006-3-1)

21) WHE S DhRhED L3O FAKE", (2005),
p.10

66 Vol4 No.1 January 2008





