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It is quite clear that the expenditure of the optimum method is much lower than that of the balances
treatment method by 2.9 million yuan when the same amount of filthy objects is reduced. So the
optimum method seems to be very reasonable. However, when the optimum method is really adopted,
some problems would appear. According to Table 2, more moncy and energy are spent for source 2
and 7 to reduce filthy objects in the wasterwater without relative compensation. So it is hard for these
two sources to behave actively.

This problem also exists in the distribution of natural resources. When a number of systems are in-
volved the benefits of the players concerned are contradictious, cven the optimum seeking method can
not simply used. Therefore the mode! of tactic—coordinating system is introduced in this treatise to solve
such a problem.

M. Conceptual Model of the Tactic—Coordinating System

Among the decision making of some economic, military, scientific and social systems, some are
casily inf) d by the envir t of system which belongs to a system under the condition of corapeti-
tion and compromise. In the consideration of the decisions in such a system, all the possible conflicts
among the people concerned and all the contradicts between peoplc and the system environment must be
considered. The conflicts of benefits of the players in the system are not fundamenially rooted and they
can be solved through the way of discussion and coordination. The plan of building installations of
pretreatment of wastewater and the policy of collecting or returning tax and fine for draining wastewater
are just the decision of such a kind of system.

So, the conceptual model of tactic—coordinating system (Fig, 1) is introduced to solve this kind of
problem.

First of all, the plan of reducing filthy objcts must be worked out according to the demand of
environmental protection authority to reduce the total amount of the fiithy objeets in the wastewater
drainage in the present system. Then, the projct of balanced treatment system and project of optimum
system must also be established. Based on these projects, the project of zero point system should be
worked out. This project ought to be comparatively fair and reasonable and can be used as the basis of
the first round of negotiation among the sources of wastewater. If agreements are reached in the negotia-
tion, then the projct is 't.hc improved onec and can be carried out immediately, If no agreements are
reached, further discussions and coordination, then, are needed. The project must be improved for
the next round of negotiation. In this way, the improved system can be finally achicved. When every
possible project is not successful, the local government and the environmental protection authority ¢
take actions of further mediation or arbitration.
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Fig. 1

HII. The Calculation and Application of the Model of Tactic—Coordinating System
(1). The caiculation of the projct of balanced treatment system. Suppose the total amount of re-
duction of filthy objects in a region is AP and the amounts of the filthy objects drainage from the sources
of wastewater arc P;, P, «-P,, the amount of reduction in all the sources is AP, the
APi AP‘ AP
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So, in the projct of balanced treaiment system, the expenditure X; for reducing filthy objects in
the pretreatment of wastewater can be calculated accordin;.  the functional relation of different sectors
of the national economy. Thatis X;=f{AP,). The total expenditure of the region should be

X=3 X,
i=]

(2). The calculation of project of optimum system. Based on the objects and demand to the present
system, the regional optimum model can be established as follows:
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Where, iis the ordinal number of the sources; jis the ordinal number of the project which deals with the
rreatment of wastewater; W is the jproject of source i; C;; is the expenditure of carrying out j progct
ip sourece i; by; is the reduced amount of BOD in source i after jproject is carried out. a;; is the reduced
amount of COD in source i afier j project is carricd out; A is the demand of reduction of COD; K; is
the number of possible installations in source i for pretreatment of wastewater. g is the reduced
amount of filthy objct in source i after j project is carried out; H; is the amount of filthy object in the
wastewater drainage in source i. So the expenditure for the pretreatment of wastewater in this region is
Y= .§y‘ = :/_:C“.W“

The soft—ware system of interreactive muitiobjective program can be adopted in the calculation of
the optimum model. the results must be the limitation of the total amount of investment and the limita-
uon of the numbes of installations which deal with the pretreatment of waswwntér.

(3). The calculation of the projct of zero point system. As the first round project of negotiation,
the zero point project is:

a. The balanced treatment project is used to collect tax X from all source of wastewater drainage.

b. The optimum praject is adopted to decide the expenditure Y for the regional ptretreatment of
wastewater, '

¢. The amount left X~Y would be returned in proportion to the sources based on how much they
pay. Then the zero point project is the real expenditure Z{ that the sources of wastewater must pay.

V=X, -1 (X-Y),

X
T, BY" (r, is a proportion cocfficient)’

The zero point projct can make it possible that every source can get benefits from carrying out the

optimum projgct. That is:
Dy X»>Y , i) Z, £ X,

(4). The calcuiation of the projxct of coordination and mediating system. According to the zero
point projct, ihe tax paid by every source of wastewater will be less thaa that it must pay based on the
balance treatment system. However, those sources which build the installations of pretreatment of
wastewaler would turely spend more money and energy. It is rcasonabk for them to ask for more as
compensation. This should be considered during the coordination process.

The project of coordination and mediating is to realize the results of the optimurn system and, at the
same time, it should make it possible that the sources have the abilities to pay the regulated tax for drain-
ing wastewater. Then the sources of wastewater shouldbe divided into two groups. Group A; includes
those sources which contribute quite much to the reduction of filthg objects in the wastewater drainage,
y.>Z?. Group Ay includes the sources which have little or no contributions, y;<Z{. The formulation
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