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Tongyeong 650-160, Korea

Abstract

In this research traditional Buddhist dietary life style was studied as an aternative for both saving water and decreasing
water pollution from household. A traditiond dietary life style for the Buddhist monks, called Bawoo Gongyang, and its
modernized one for citizens, called Dish Gongyang were examined with water use amount, wastewater quality and pollutant
loading rate, and were compared with the kitchen wastewater from household. And several types of natural detergent were also
examined to compare their effect on the wastewater quality and pollutant loading rate.

This research was carried out using the wastewater from Balwoo and Dish Gongyang in J building located in Seoul.
Wastewater generation from Balwoo Gongyang that was about 1.0 #/capita/day was very low compare to that from dish
washing in norma household(32.6 £/capita/day). In case of Dish Gongyang, water generation was 1.8 times higher than that
from Balwoo Gongyang, but it wasjust 1/19.2 of normal household.

When the wastewater quality of Balwoo Gongyang was compared with the kitchen wastewater of normal household, SS
was 1/16(15 mg/£), COD was 1/7(22.1 mg/£), BOD was 1/9(24.1 mg/£) and T-N was 1/16(1.7 mg/£). Pollutant loading rate
from Balwoo Gongyang was very low, COD 18.0 mg/capita/day, SS 12.3 mg/capita/day and it was 1/290, 1/639 of that from
dish washing wastewater from normal household, respectively. Pollutant loading rate from Dish Gongyang was aso low
1/13(SS) ~1/144(TN) compared to dish washing wastewater from normal household.

As anatural detergent, used water from washing rice showed very low pollutant loading rate. It was concluded that Dish
Gongyang that was a modernized and simplified dietary life style of Balwoo Gongyang, was very eco-friendly. Especialy
when it was combined with natural detergents using by-product from cooking process, its effect on the water pollution was
very low.
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2 B dhet Stelo) 245 A3

A &3} 3 & aof digh Zasdo] i 5
ek AR TpHE SO & Qg 2| B 4xF
T A AR A} EgE sl Al

koﬂHE\ﬂ

=N
=T

Received 10 December, 2014; Revised 20 January, 2015;

Accepted 28 January, 2015

“Corresponding author : Kwang-Soo Choi, Department of Marine
Environmental Engineering, / Institute of Marine Industry, Gyeongsang
National University, Tongyeong 650-160, Korea

Phone: +82-55-772-9133

E-mail: kschoi @gnu.ac.kr

© The Korean Environmental Sciences Society. All rights reserved.
@ This is an Open-Access article distributed under the terms of the
Creagtive Commons Attribution Non-Commercial License (http:/
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercia use, distribution, and reproduction in any medium,
provided the origina work is properly cited.



222

7} AR AR ZA diEE ks 7o) S T
2t 2yt 511‘31 Al = A&l =] Blgk
of HofslA =2 Zo® yEtal QIciKim e a.,
2005).

Aol SRl Alo] Wl whet =A] W
AYSE| AR F7 k= FAllell QlaL =4H] sfiE
AA] FEFA], AT B4, AMdTE2 0] B3] e

o pIE ZhAEolL AH] 5| walo] utet ey

31 glon], 55 71gus] B et ke 5 Aes
Q1 Q1] S A G Wk Toln YIS

o] gpait AROFAI] sk Qlsjo] A4 Ul AfEe)
/\H]ako] 275 AlAo|m R AARITOA] HlEE=

ot 0@ O F71 o= olEE gy
2] 90l 7Y 0t BHRUL TR e 5
ARS| GG 2RAT I 4712, RYgRlE do
7he sk o) 59 243 29BE Sl e
o] S WAIEP| Sfale] ol LURS ket vl

2 Boq Aol AAsA Fick Sk ol 2
Gl TRl BAIS shashA Tk A shwfek 71 v
ol F7lskL g F4ols, ORI ] o
231 9= AlolrKJeong et d., 1986).

£ Ahgago] 2718k Sk 7hev] 719 8<0] S
A8 BUEPE 532 S0 54 B g
ol AFgEHe AEEE<TH BRI} AlEto] olo] Al ¥
A2 e Ao Z Table 13} o] YERITtHKim et al.,
2007).

R D L L RS
410] s, AR5 olS 9l dere 71

< S BAsiaL A5 Ak A e Q)
<] 71531 sh= o) Fa3t 4t

ZoltiLeem, 2001).
BN IAHEAS ofBA By}, T)ar 11§
Aot 1l Qlrlo] that Eua] s oAl tje
FA| 271dRol| mi¢- =2]dos et qirt. E71
O] FAfA 42 FAH GAIRE SV Bl 9

v} sk Alolgle] A4thwe] By 27t
oAl (I 44 FSoIgIk 19} e oy

(Tﬁﬂﬂﬁi%)l—} Eao|Gghik) S Hulst Ashrle o
T 3 e o] Yol shy) viEsh £ na=

7*«1 et TRulel] Qs T FAREQL Bt
2 LA oko] S & A= A o] i‘“‘éoﬂE of
- viFzsicka Hol(Yi and Yi, 1999). o}Z]tJ_}
Al A $13t Bare] el AMdS lr—ELC
o}, 71gold Bane| wkegol) o AEAQl A
Shalo] B Hof 1l 21 0 0] #7to]] 7]elat 4 gl 7
437} E 7)) Tiigt i gl Aol

ofe]l ¥ ATOHE LT HsTt ABIS: 1o e
Z=0] Aok} 7FH04=0] QHE 7hAE 23} tjolo g
E9] 2AJoiHo] BRo ok MRS AlLE) HAJZoko]|
el B A8, 409 da 9 Haleke Qb
l:l]jl__g_ EGH 742:3]_*/, ;ﬂoj/\ﬂxﬂo Oﬂ 01"1 _'_O]_

£ 548 B3] gorS mANEtT).

2]

¢

Al

g

r{n

O

=i3

§

ﬂl

¢

o

H3leRe
Al

~

SWO| FHX|BE B

EuoAe SHEEAE 23R e AP QI
wxjel 8410 Qlsle] MR B0 BT glow,
71 AL 93t Hloko 2 4] ol7te] gk} ojnlE 7k
3l QIE(Yi and Yi, 1999). AJelA|1S] 1717} Q1FlA|

Table 1. Water use by each housing type and purpose( £ /capita/day)

Toilet Washbowl Bathtub Laundry Kitchen etc Sum

Apartment house 39 16 28 35 33 13 164
Multi-households 40 20 26 31 29 16 162
Tenement house 40 21 29 32 33 7 162
Single house 34 13 22 31 28 13 141
Average 38 18 26 32 31 12 157
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Table 2. Comparison of water use amount from Balwoo and Dish Gongyang and normal household kitchen

(unit : #/capitalday)

Normal kitchen Balwoo Gongyang Dish Gongyang
wastewater Naewonsa Temple JBldg. (JBldg)
Water usage 31.0 ~ 326 11 0.8 17
Table 3. Water use amount for dish washing from Dish Gongyang(unit: ¢ /capita/unit)
First Second Third Tota
Water amount 0.19 0.26 0.13 0.58
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Table 4. Comparisons of the kitchen wastewater characteristics
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(mg/ 2) (mg/ £) (mg/ 2) (mg/ 2) (mg/ £)
Normal household’ 7.1 241.2 160.3 207.2 26.38 1.62
Naewonsa Temple 6.6 8.0 130 14.0 1.98 0.04
Balwoo Gongyang in J Bldg. 7.2 15.0 221 24.1 1.70 0.00
Boiled water with noodle 4.6 1,041.1 43.0 394 3.43 0.19
Used Waterrifggm washing 48 248.7 265 352 295 117
Dish Gongyang Boiled water with
in JBIdg. o ‘g abﬁ’ W 5.1 59.3 24.4 46.8 291 0.34
(Natural Vegelanles
detergent) Flour paste 49 495.3 293 535 5.80 0.16
Recycled soap 6.8 75.1 184 437 1.75 0.00
Average 49 383.90 28.32 4372 337 037

* Combined and modified from Yi(2002).
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Table5. Comparison of loading rate from normal household kitchen wastewater and balwoo and dish Gongyang

(unit: mg/capita/day)

Items SS COD BOD TN TP
Kitchen wastewater 7,860.0 5,220.0 6,750.0 850.0 50.0
Bawoo Gongyang 12.3 18.0 19.6 14 0.0
Total 629.3 46.7 72.6 5.9 0.7
Dish Gongyang
Net(food) 141.3 284 43.6 22 0.1
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Table 6. Loading rate of the natural detergents(mg/capita/day)

Detergent SS COD BOD TN TP
Boiled water with noodle 1556.8 64.3 59.0 51 0.3
Totdl Used water from washing rice 422.2 24 56.5 5.0 2.0
of
+ Boiled water with vegetables 126.4 52.0 99.7 6.2 0.7
(food iled ith abl
natural detergent)
Flour paste 950.0 56.2 102.6 111 0.3
Recycled soap 91.0 18.8 453 21 0.0
Boiled water with noodle 1280.8 36.8 253 6.5 0.3
Used water from washing rice 367.2 135 17.8 2.6 19
Net . )
(naturdl detergen) Boiled water with vegetables 50.4 19.1 451 31 0.3
Flour paste 7415 223 57.1 7.3 0.3
Recycled soap 0.0 0.0 0.0 0.7 0.0
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