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Table 1 Principal Water Quality of Water Samples

Sample name A B C D E F -
Sampling facility DWT" ST2.A  ST?-B  ST3-A STP.A  ST2-C
. 4 Feb, 27 Sep, 22Nov, 24 May, 27Jan, 7 Aug,
Sampling date '99 '99 '99 '00 01 '02
Sampling time 13:00 13:00 13:00 11:00 13:00 11:00
DOC [mg/L] 42.1 22.1 29.7 48.9 25.5 48.5
Aygol1/10cm]) 0.23 0.66 0.89 0.75 0.98 1.0
NH,*-N{mg/L] 22.3 21.9 252 23 26.7 211
MFP
[10%net rev./L] 100 14 12 16 22 29

1) Domestic water treatment in a university

2) Sewage Treatment
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Strip ammonia nitrogen until its concentration
decreases [TOCY4 or less, if necessary

A

Dilute water sample with pure water
until [TOC] reaches 3~4 mg-/-1

Adjust pH of the water sample to 7.03:0.2
with ca. 2.5 M-, 0.25 M- H,50,4 or 0.5 M- NaOH

Add chlorine of the water sample volume
X B~4) TOC using ca. 5,000 mg- Cl-{-1 NaCIO
while agitating the sample

If [NH4*—N] is above 0.2 mg-{- 1, further addition

of Cl to nine- fold [NH,4* - N] is necessary

l Leave standing for 24 %2 hours in 10 - 30C [

Table 2

Composition of synthetic wastewater

to accumulate activated sludge
Component Conc. [mg/L ]
Glucose 470
Polypepton 90
(NH4)9SO4 170
CaCl, - 2H,0 140
MgS0, -7H,0 120
NaHCOg5 70
NaCl 70
NaHPOy - 12H,0 38
KHyPO, 13

THEFEWNEL )=, T7bb. FEAD T0C
WEEAS 39 4 mg M IT/EB kS I RO ATH
FRU. pHT. 0£0. 2 ICFAEE L 72, KRIZ, KEE
BREFIFMIDLERE3? 4ngCl megC)
WL . 24 BeBAGE L. 24 BRI, 3%
BB #EAY0. 2 g C1 I B EBEL T
HZEZRER L.

- ERRUEREMEMEL. Sep-pak plus
CSP-800 ZM Wiz EHMEAREEICI DR
Wl7z. TOFIE%E Fig 21TRd, 20K
EIC kD, AT OEREMEED 903 L
ZEML. 1,000 {SICHEEET 5 EMTE
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4. Ames ZREHERBA %

Ak - BN U 72 REEMEIE. Anes B
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BRI, FHHEOMEYE R WS ERFEY
B KT v VEHcLET LA %
aN—a 2 ETlhrok. 7b. FEE
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FTIcaB L 2. Zhud, FEHS OREFO

Fig. 1.

Chlorination procedure for measuring
mutagen formation potential, MFP.
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Connect five Sep- Pak Plus CSP- 800
~ cartridges in series
and apply 400 m/ ethyl acetate

Adjust pH of water sample to 2.0:-0.1

with ca. 2.5 M- HySOy4
without chlorine reduction
¥

in an upward flow at 10 m/min" !

Y
Apply 200 m! ethanol

in a downward flow at 10 ml-min" !
V
Pass 100 m! pure water

in an upward flow at 10 m/-min"

¥

Pass 20 m! pure water through each

cartridge at ca. 50 m/min" ! before use

=

Pass water sample through
one of the cartridge

in an upward flow at 50 m/-min" 1
A

{

and apply DMSO in an upward flow
at 0.15 m/'min" ! and collect 2 m/ eluent

Turn the cartridge upside down

after water is displaced by DMSO
¥

L

Sterilize by filtration |

Evaluate by the Ames Salmonelia

mutagenicity assay (preincubation method)

Fig. 2. Procedure for concentration of mutagens formed.
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Fig. 3. Applicability of bioassay for safety management of pollutant in water.
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Table 3
Comparison of characteristics of bioassay

chromosome aberration gene mutation DNA repair
SCE? Ames umu Rec Comet assayb)

no specific difference with human o) x % x O
standardized in nation or international
organization O O O X x
quantitative test results have been
stored into data base X @] X X X
sensitivity o 0] O 0] '9)
quantitativity x o A ) A A
rapidity 0 @) (@) O O
simplicity A O 10 o) 0
stable supply of test organism O O O 0O O
cost of test organism o O O O o
appropriate sample preparation method
has been developed A A A A A
statistical analysis method has been
developed A A A A O

a) sister chromatid exchange, b) single cell gel electrophoresis assay
O:yesorgood, A: under developing or middle, X : no or bad
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Table 4
Maximum DOC removal and MFP reduction
Sample name A B C D E
SS [mg/L] 2800 1500 2300 3000 3000
Treating time
duration [h] 20 48 48 24 24
DOC in treated
sample [mg/L] 84 11 9.5 79 13
MEP of treated
sample [net rev./L] 23000 5300 7300 10000 13000
DOC removal [-] 0.80 0.55 0.68 0.80 0.49
MFP reduction [-] 0.77 0.63 0.39 0.37 0.41
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Table 5 Apparent rate constants

Sample hame A B C F

SS [mg/L] 2800 1500 2300 1500
Treating duration [h] 20 48 48 48

-4

kpl107 L/(mg-SS h)) 1.9 1.0 3.2 0.91
ool

M[10 L/ (mg-SS h)] 0.98 0.85 1.3 0.22
K m
T 0.52 0.85 0.41 0.24
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