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Research on the continwous water quality monitoring method
based upen avoidance-preference reaction of fish (Blue gill)

- Dietection of Cupper conlamination
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Avoidance-preference reaction of fish was used
for the detection of toxic substances in water. In
this experiment, CuS0: was used as toxic sub-
stance, and resulted behaviors of fish were moni-
tored by TV camera and analyzed by computer.

After the monitoring of 6 indexes in behavior
of fish in normal water quality condition for first
5 days, 21 levels of Cu concentration covering
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[

from 0.001 to 100mg/( was exposed to fish at 6 th

day for 30 minutes interval Data obtained in a

series of l*x]}l::'italem were analyzed by = method.
Results of this research are summarized as fol-

lows.

1) Sensitivity of indexes for response to Cu was
different from each other.

%) Most sensitive index in which responses have




detected at Q.0001mg-Cu/@ were [vertical-center
position of fishes| and [rate of dispersion]

3) It was estimated that all indexes used in this _
experiment shall response at the concentration |

of 005~ 025mg-Cu/0.
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4) From these result, it was concluded that this
system will detect surely the contamination of
Cu in raw water and/or drinking water at the
less concentration than drinking water quality
standard.
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A Study on Optimum Backflow Preventive Methods
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— SUMMARY K

s

Fixtures and apparatus such as appliances for
water usage and water heaters which are directly
connected to city water should be equipped with
mechanisms to prevent water from backlowing.
Water heaters and water closets with or without
built-in bidet, among others, have achieved tremen-
dous progress in recent years. Accordingly struc-
tures and materials of backflow preventive mecha-
nigms used for such apparatuses vary considerably,
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In the present study we have examined the struc-
tures and materials of backflow preventive mecha-
nisms used in one body tvpe water closets with
flush tanks. hidet seats flushing hot water and gas
water heaters ; and evaluated their performance of
backflow prevention by conducting vacuum pres-
sure tests. We also analvzed frequencies and influ-
ence level of backflow phenomena and threw some
light on optimum methods for backlow prevention.
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Summary of Investigation & Research Report
on Installing Conditions of Reduced Pressure
Principle Backflow Preventers
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Ministry of Welfare of Japan announced "Fresh
Water Supply Plan” in Heisei 3 (1991),

Many water suppliers investigated the capacities
of water supply facilities and those plans etc. and
have executed a direct connection water supply
system for upto about Sth floor and a pressurized
direct connection water supply system for upto

<{ ABSTRACT ' 7

e, "
—

about 10th floor,

In a pressurized direct connection water supply
system. a direct connection type booster pump
unit being integrated with a Reduced Pressure
Principle Backflow Preventer is to be installed
and the installation of these units has been consid-
erably increased.
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Although the Reduced Pressure Principle

Backflow Preventers should be, in principle,
installed horizontally, there is a requirement if |

they might be installed vertically to miniaturize
the unit.

However, the performances of the Reduced
Pressure Principle Backflow Preventers in case of
being installed vertically have not vet fully veri-
fied and furthermore, the relative standards have
also not yet defined at this moment in Japan.

Depending on the types of these preventers.
gome case might be supposed that a vertical

installation should not be permitted from the point

of view of the backflow preventing safety. All the
points have to be made clear quickly. Otherwise,

the development of the backflow preventing sys- |

tem might be exerted with an evil influence.
Therefore. the backflow preventing perfor-
mances of 8 types being handled by the member

companies of our Association have been evaluated
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at each company.
The backflow preventers are developed in either
Europe or America and as to the evaluation proce-

. dures and criteria, American Society of Sanitary
- Engineering’s Standards ASSE-1013 and University

of South California’s USC Connection Control
Manual have been quoted.

As the results of evaluation tests of the backflow
preventing performances, 2 types have passed all
the evaluation items.

Other 6 types have falled at the endurance test
against back-siphonage under back-pressure.

To have passed this time all the performances
evaluation tests does not mean that these types
could be used actually in any piping conditions
and the backflow circumstances and in case of
installing vertically, it is required to decide yes or
no only after having fully understood the installa-
tion manuals and installation standards of each
ypeo.
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1. Summary
Distributing and collecting questionnaires on
leakage, about which points they are found most
{supply pipes and supply equipment within a resi-
dential property after water supply meter), and

how they were caused, the result will be summa-
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rized to be used for reminding notes for new
installation.
2. Measures against Leakage of Housing
Water Supply System

Based on the result of questionnaire, materials
for water supply system will be examined based



on the condition that the equipment is under-

ground or exposed, Installation method will also

be considered according to the structure of equip-

ment. By taking these resulis into consideration

for water supply system planning, the installation
process will be improved as to meet the satisfac-
tion of customers.

The reason for leakage of water supply system
can be summarized into two points : 1) problem
regrarding materials used in water supply system
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and, 2)problem regarding installation methods.

The questionnaire shows that pipes made of rub-
ber. lead. and HDPE are not suitable materials for
water supply equipment. The lead pipe is not pre-
ferred even from the water quality side.

It will be important to propose replacement of
old piping systems since 70% of consumers are
utilizing pipes made of rubber, lead, HDPE, or
steel lined by HDPE for water supply pipes within
their housing property.
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