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"NATIONAL LAND ECONOMICS' DEFINED, PRIMARY TASKS OUTLINED 

Beijing ZIRAN BLIANZHENGFA TONGXUN [JOURNAL OF DIALECTICS OF NATURE) in Chinese 

Vol 3, No 5, Oct 81 pp 4-10 

[Article by Yu Guangyuan [0060 0342 6678]: "National Land Economics"; based on 

speeches delivered at First Technical Conference on National Land Economics, 

5 May and 6 June 1981] 

[Text] 1. What Is National Land Economics? 

The term “national land economics" is one which we have chosen ourselves. Before 
defining it, it is useful to consider whether it is a natural or a social science 

and whether it is economics or geography. 

It seems to me that many of the sciences which we call "natural sciences" really 
are mixtures of natural and social science. Industrial science, agricultural 
science, medical science and many others are examples: their objects of study 
are not “natural nature," but “nature in society." Pure natural sciences do 
exist, for example physics, biology, astronomy and geology; for celestial bodies, ; 
earthquakes, typhoons and the like are not subject to man's intentional influ- 
ence; they are aspects of nature. But industry, agriculture and medicine which 
have already been subject to the effects of man's will; they are nature in 
society. 

Even an extremely primitive stone axe could not possibly be produced by nature. 

This is why I say that the sciences mentioned above are combinations of natural 
and social science. People engaged in natural science have long had the one- 

sided view that they have nothing to do with social science, while in reality 
they are constantly interacting with it. Although there are many branches of 
science, with large numbers of persons engaged in them, which study natural 
phenomena, they are much fewer in number than the sciences dealing with the 

natural phenomena of society, which we may call “impure natural sciences." In 

addition, sciences such as industrial economics and agricultural economics, 

which were originally considered social sciences, are in the same situation. 

They are not pure social sciences, but combinations of natural and social science. 

Although there are pure social sciences and pure natural sciences, they are fewer 

than we initially thought. The “national land economics" which we are discussing 
is one of these mixed sciences. It is a natural science and a social science; it 

is a mixed science, but it deals primarily with social and economic matters, 
while still being tied to the study of nature. 



What social and natural sciences come together in national land economics? 

There are a great many. Geology, meteorology, hydrology, oceanography, botany, 
and zoology are pure natural sciences involved in it; political economy and the 
theories of the state and law are pure social sciences involved in it. In 
addition, many essentially mixed sciences are also included; geography and 

economics are the most important of these. 

Let us now consider whether national land economics is primarily economics or 

geography. 

| believe that national land economics focuses primarily on economics, while 

economic geography focuses primarily on geography. Economic geogvaphy is the 
basis of land economics. Economic geography and national land economics both 

study land from a geographical standpoint, but the former focuses un description 
and analysis and the latter on development, exploitation, protection and 
management. Just as tabulation plays an important part in statistics, map-making 
occupies a predominant place in economic geography and national land economics; 
but the map-making that is done in economic geography is primarily descriptive 
and analytical, while in land economics it primarily involves programs and plans. 

While national land economics is a field with its own theory and methods, it 
also has its own particular objects of study. Just as the earth is a planet 

subject to the laws of planetury motion, but the earth which geography studies 
is a particular plai.et, what we are studying is not the “general” or even the 
“special,” but the "particular." The object of study of our country's national 
land economics is this particular piece of land, located on the earth, on the 
Asian continent, on the western shore of the Pacific, to the east of the Himalaya 
mountains, with its 9.6 million square kilometers of land area, and the islands 
and continental shelf outside its approximately 18,000 km of coastline, as well 
as its subterranean regions and the space above it; of the entire globe and the 

entire universe we study only this piece of land, this particular thing. Why do 
we pursue this particular investigation? Because it is of great importance, 

because it deals with nothing else than our land, our natural place of abode 
for ages. Here I would like to quote Feuerbach. In discussing man's dependence 
on nature, he said, "My life and my nature could be produced only by the natural 

surroundings of this country, and it must be borne in mind that I am not a man 

in general, but a specific, particular man. For example, I am a man who speaks 
and thinks in German; there is no such thing as language in general, only this 
or that specific language. My existence, the nature of my life, are inescapably 
dependent on particular natural conditions." ("Philosophical Writings of 

Feuerbach,” last volume, Sanlian Press, 1962). Since in carrying on socialist 
modernization we aim at the prosperity of the people of this country, we must 
study our own country, its natural conditions, and our land. 

At this point I should Like to mention some differences between the method of 

studying a particular object and the methods of studyin, objects in general. The 
methods of investigating objects in general are abstract. Of course, when we use 

the term “abstract,” we do not mean abstraction devoid of content. The abstract 
content of science, as it is used in Marxism. is an abstraction rich in content. 

Although political economy investigates abstract theory, its method is to go from 
the concrete to the abstract to the concrete; the abstract must always return to 
the concrete. But when we study things in general, our results are developmental 
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laws, and the “concrete” to which we refer in this context is also something 

abstract; it is not an empty abstraction, but a specific abstraction. For exan- 

ple, “output vaiue” is a more specific category than "value" but it is also a 

general, abstract category. The method of investigating a specific object is 
different. The way in which we gain knowledge about particular things is like 

the way in which we study an individual, for example Zhang San. We may say, 
“Zhang San is an individual,” but this does not constitute any understanding of 

Zhang San as an individual, because we have only recognized the common nature of 
Zhang San and other humans. Nor will it do to say, "This is Zhang San." In 
this case we have simply given this person's name, we have not differentiated 
this individual. I believe that it is impossible to come up with a statement 

about this individual. In his "Philosophical Notes," Lenin quotes a statement 
of Hege!'s: “Language realiy expresses only universal things, but people think 
particular, individual things, and as a result we cannot use language to express 
the things which people think.” I believe that knowledge or understanding of a 
particular thing is multisided knowledge or understanding of that thing; in 

other words, the method of studying the individual begins bv grasping general 
laws, then using the knowledge of these laws to discover the individual and all 

of its aspects, then using this growing knowledge of the various aspects to 

enrich the knowledge of the individual. The key to the study of the individual 
is the concrete. The "concrete" to which we refer in studying the individual is 
of this kind. National land economics uses this method of study. It is different 
from the method used to study things in general. Not only is our country's 
national land economics as a whole just such a science of the particular thing, 
but in addition some branches of our country's national land economics are also 
sciences which study particular things, e.g. "Yangtze-ology,” "Yellow-River- 
ology,” Hainan-Island-ology," "Xishuangbanna-ology [Dai Autonomous Prefecture, 
Yunnan]," "China-Desert-ology" and the like. These many parts of national land 
economics are the basis of national land economics as a whole. 

I believe that although our study of our particular national territory cannot 
fully satisfy us, our knowledge of our own land must inevitably be better than 
foreigners’ knowledge of it. Consider, for example, the Yangtze River, a part of 

China: many specialists have studied it over the course of history, and some 

rather large specialized organizations and some experts have studied it since 

the state was founded. We should be first in "Yangtze-ology."” I believe that 
we must not have an unjustifiably low opinion of our abilities. Naturally, if 
we do poorly, we may lag behind foreign countries in certain aspects of the 
study of China, and this would be extremely embarrassing. But it will not do 
for us to be concerned solely with the basically simple problem of “being first 

in the world" in the study of our country as an individual entity. We must 
evaluate our research not in terms of "international standards" but in terms of 
whether it can be effective in our country's socialist construction. 

Next let us discuss the question of whether national land economics is basic 

economics or applied economics. 

The idea that economics is divided into “basic economics" and “applied economic 
technology" is a conclusion at which I have recently arrived. In the process of 
developing this idea, I was aided by the article "From Social Science to Social 

Technology” published in WEN HUI BAO last year by Qian Xuesen. But my line of 
thought was noi entirely identical with Qian's. Initially I thought that the 



division of natural science into “basic science,” “technical science” and 
“applied science" could be taken over into social science, which could be 
divided into “basic social science," "social technology” and "applied social 
technology.” Later 1 moved from this tripartite division to a bipartite divi- 
sion, namely “basic social science” and “applied social technology.” I will not 
go into the matter in detail here, but will deal only with the science of eco- 
nomics. I combined the equivalents of technical science and applied technology 

into a single entity which I called "applied economic technology,” so that I 
ended up with the two concepts of “basic economics,” and “applied economic 

technology.” The two branches can be distinguished on the following principle: 
basic economic science studies objective economic processes which cannot be 
affected by man's will, and the laws governing them, while applied economic 
technology studies processes affected by man's will. Objective law is quite 
beyond man's power. We should have no emotions about objective law, neither 
pleasure nor sorrow. Moral concepts are entirely out of place in this context. 

Our approach to objective processes and objective laws should be to try to 
understand them. We should coolly and c.iear-headedly understand that man cannot 
have the slightest effect on objective laws. I believe that some people have not 
yet gotten this idea through their heads; we still l.car such phrases as “limiting 
the negative effect of the law of value,” or “bringing the positive effects of 
the law of value into play"; in physics we cannot talk about "limiting the nega- 
tive effects of the law of universal gravitation" or “bringing the positive 
effects of the law of universal gravitation into play." The realization that 
man can have no eff«cct on objective laws is very important for our work, because 
it can save us pointless effort and the bad consequences that would come of it. 
The fact that man can have no influence on objective laws does not mean that he 
has no influence over the development of things. Quite the contrary: man not 
only can influence the course of things, but can influence it greatly. The 
reason that man's will can have such an effect is primarily that man himself is 
a natural entity and an entity in the natura] world. He is a specific material 

mechanism. He has his own capabilities. Material objects must be changed by 
material ferces, and the human body is such a material force. But man is no’. 
limited to reliance on his own material force. When Lenin read Hegel's lectures 
on the history of philosophy, he copied out the following extract: "Man has to 
interact with the external world via work in order to satisfy his needs; he makes 
use of the natural world to satisfy his needs, overcomes the natural world, and 

in addition acts as an intermediary in it. he problem is that the objects in 
the natural world have different degrees of strength and can resist in different 
ways. In order to overcome them, man unleashes other objects of the natural 

world among them and in this way makes the natural world oppose itself; he has 
invented tools in order to do so. This discovery is spiritual, and these tools 

must be considered to be higher than objects in the natural world." This idea 
of Hegel's is almost identical with the sentence which Marx quotes from Hegel's 

"Minor Logic’ in a footnote to Chapter 5 of Vol 1 of "Capital" and in an economic 
manuscript of 1857-1858. It is this: "The stronger reason is, the cleverer it 

is. The cleverness of reason cor.sists in its indirect . tivity which causes 

chjects to influence and affect each other through their own natures and does 
not itself take part in the process, but only brings about its objectives. 

These two extracts mean that man uses certain physical capabilities to act as 
an intermediary, causing other natural objects to act as means of production in 
the natural world (including implements of production), so that natural objects 
affect each other while man stands aside and oversees in order to carry out his 



own objectives. This is man's cleverness. The reason that man is man is that 

he makes tvols, that he has the craft, mentioned by Hegel, of opposing the 
natural world to itself; modern man has turned this cleverness into science and 

technology. Our industrial and agricultural technology and our use of the 
national territory to develop technologies by which production can satisfy the 

people’s needs all are the techniques of this cleverness. At the same time, 

man is not an isolated individual in his struggle with nature, but is socially 
organized. When man organizes, his strength becomes greater, and he can also 
study the basic science of relations between persons and develop applied tech- 

niques for relations between persons. 

To summarize, both basic economics and applied economic technology have specific 
functions. Basic economics can prevent people from doing what is objectively 

impossible and what will make their work go wrong, while applied economic tech- 
nology, which is based on the results of basic economic research, can assist 

and organize our strength so that we can use our tools effectively, adopt correct 
strategies and tactics, and win greater victories ‘n the struggle with nature. 
Applied economic technology is itself an achievement of economic research, but 

in addition it is necessary to carry on a large amount of effective scientific 
research in order to use this technology. 

Accordingly, national land economics is a branch of applied ecunomic technology. 

Now let us consider the objects of study and the tasks of national land economics. 

The object of study of national land economics is the national territory. The 
national territory is the area over which a state exercises sovereignty; in the 

broad sense it includes the land, rivers and stream lakes and offshore waters, 

and their subterranean regions and the space above them, in addition to the 
continental shelf. Accordingly, the national territory is a certain part of the 
globe which is under a nation's sovereignty. In negative terms, this sovereignty 
means that all encroachment on the territory by other nations is ruled out. In 

positive terms, it means that the nation may utilize the territory. Of course 

the use of the territory in the positive sense is not only economic, but has 
other aspects as well. One example is military use as when the Japanese imperi- 

alists invaded our country, occupied th: three northeastern provinces, North 
China, East China and a large part of Central China and kept many cities under 
prolonged enemy rule, but because our extensive national territory gave us room 
to maneuver, we were able to resist for 8 years, finally gaining the victory. 

This was not a case of making economic use of the country, but making military 
use of it. We can define the national territory in economic terms within the 
context of national land economics because national land economics is not the 

study of the national territory in general, but rather its study in economic 
terms, and the scope of the study includes the economic effects of the national 
territory. 

It seems impossible to overestimate the importance of the national territory for 

the material life of its inhabitants. It is the basic condition for people's 
existence, for a person must exist in a certain place, and the national territory 
is the place which a person must have in order to exist. A man in modern society 

must at least have a certain amount of living area, and this living area must be 
built on the land. Materials and energy must be taken from the land and processed 



in order to produce the various material products which man needs. These 

materials and this energy are all products of the national territory. Naturally 

some of the products which are used to meet our people’s needs are produced in 
other countries and obtained through foreign trade. But other countries do sot 

give them to us free: we must exchange products produced in this country for 
them. This general principle, combined with the fact that our country has great 

potential and that the people's living requirements are graduaily increasing, 
is a source of the particular importance of national land economics in China. 

To summarize, we may give the following definition of national land economics: 

National land economics is a branch of econozics which deals with the national 

territory of a given country. This science has been established in all coun- 
tries. It includes the study of the general principles, theories ard methods 
of national land economics, but in essence it is the science which studies 
specific and individual problems of a country's territory. For us, it is the 

branch of economics which studies the development, utilization, protection and 

management of our country's territory. 

As regards the content of national land economics research, in my speech at the 
National Land Economics Society conference last July I proposed the following 

five points: 

a. tlais research should not only be suited to all countries of the world, but 

also should be in keeping with Chinese theories and methods and should include 

a precise statement of the objects and tasks of research in this field, its 
theoretical foundations, the relationship between this type of research and the 

associated fields of study, the methods of this kind of study, its history and 

literature, and comparison of this type of work in the various countries of the 

world. 

b. It should include description and analysis of our national territory, includ- 

ing its natural condition and current status as formed by long history and the 

last 30-odd years’ development. 

c. It should include economically-oriented research on the theoretical principles 
of dealing with our national territory, and research on the scientific bases of 

these principles. 

0. It should involve developing and proposing measures and plans for protecting, 

managing, utilizing and developing the nation's resourc-s. 

e. Ic should include economic investigation of the government's responsibilities 

in managing the national territory, research regarding the laws which the state 

should draft and their content, and research regarding the types of organizations 
needed to manage the national territory and implement the laws. 

Strictly speaking, the five points given above are not all tasks of national 

economics in the narrow sense. For example, national land surveys are a task 

involving geographical work and surveying and mapping; but since they are so 

important for national land economics and since the final result of national 
land surveys will be comprehensively applied in the utilization, development, 

protection and management of the national territory, such work, which properly 



belongs to economic geography and surveying and cartography, is included in the 

ageada for national land economics research. I believe t/aat this approach is 

correct in utilitarian terms. 

2. First-Priority Topics in National Land Economics 

Below I should like to say a bit about some of the problems encountered by 

national land economics. 

First, the problew of land classification. As soon as research in national 

land economics is begun, the problem of land classification will be encountered. 

The standards for land classification must be effectively investigated. In many 

articles and documents I have read, land classification is not based on a 

stat.jard; this would appear to be unscientific. Land classification carried 

out in terms of national land economics should in sy opinion involve two types 
of standards. The first is natural geographic standards, i.e. classification 
in terms of climate, elevation, topography, soil characteristics and the like. 
Our country's climate runs the gam:t from tropical and semitropical to temperate 

to mearly Arctic; in terms of elevation, it has snow-covered mountains, glaciers, 

high turdra, ordinary plateaus, mountain regions, hill areas and plains. There 

are also areas of narrow valleys such as Shaanxi and Guanzhong. In terms of 
soil type, there are the sand dunes of the Gobi and areas with soil cover, 

including loess, red soil, black earth and secondary saline-alkali soils. In 
terms of soil moisture content there are arid regions and moist regions; there 

are marshy regions and lakes, rivers and seas, river floodlands and ocean beaches 

and the like. All of these categories are based on natural geographical standards, 

and finer classifications can be made within then. 

The other type of classification is in terms of land use, including actual and 

possible use. In terms of actual use, there is cultivated land, forest land, 

pastureland, roads, airfields, land occupied by houses, waterways, reservoirs, 
fish ponds and the like, as well as unutilized wasteland. In terms of poten- 

tial use or suitable use, there is arable land, land suitable for forest, land 

suitable for grazing and the like. Determinations of ewuitability can be made 
in quantitative terms: for example, areas suitable for fish-raising can be 
classified as those with rich nutritional capabilities, those with poor nutri- 

tional capabilities and the like. 

Although these two classification methuds are reiated and classification of the 

various land types in terms of natural geogrsapric principles is natu ally very 

closely associated with their actual or possibl use, the two methods do not 

stem from the same classification standards and they must not be confused. 

Only by achieving clarity on the subject of land classification standards will 

be in a position to proceed with statistics and analysis. I| believe this work 

must be accomplished first. 

After land is classified, there is also the probiem of evaluation, i.e., of how 

to evaluate each kind of land in terms of the economic position which it occupies. 



Second, there is the problem of the national territory in terms of its ecology. 

The development and utilization of the aational territory is intimately tied to 

environmental protection. In the long history of development of the natural 
world, there have been mutually constraining relationships between the various 

types of matter and movement. These relationships developed naturally not in 
accordance with our purposes. Some of them are unfavorable to us, but others 

are favorable to our life and activity as humans. 

I wish to bring up one particular questior here: whether ecology can be divided 
into natural ecology and man-made ecology. The need to protect end scientifically 
remake beneficial natural ecologies involves many problems which urgently require 
effective research and good decision-making for their resolution. 

It is also necessary, during our activities, gradually to improve unfavorable 
manmade ecologies. Actually, during his long history, man has caused many 
major beneficial changes to occur in the ecology of the natural world. For exam- 

ple, over several tens of thousands of years, man learned how to tame wild 
animals which he had caught, to domesticate them and gradually to change them; 
and he has cultivated wild plants and continually improved their varieties. We 
have developed more and more progressive livestock raising and agriculture, have 
learned to work the soil, to plow it, harrow it and roll it, and have mastered 

cultivation techniques; we know how to use animal and human manure, plant stalks 
and various types of materials to fertilize the fields, and we have learned to 

irrigate. This has enabled us to maintain soil fertility for long periods and 
to obtain large quantities of products beneficial to humans from plots of land 

of a given size. This has changed the initial balances of soil, plants, sunlight, 
water and air moisture and has established new balances; it has created beneficial 

or more beneficial ecological balances. 

But we must protect these beneficial ecological balances and prevent them from 
being disrupied. However, the ecological balance of the natural world consists 
of the interrelationships of many complex factors, and there are some aspects of 
the relationships that are not well understood. Knowledge in this area is 

gradually being deepened. Although we already know that we should protect 
certain beneficial ecological balances, as a result of various social causes and 
as a result of paying attention only to short-term, partial interests, we have 
been unable to protect them effectively, so that conditions extremely unfavorable 
to us have been created. The instances are too numerous to mention; and they 

intensify and become more serious as a result of the measures which man uses to 
modify nature. Several thousands or several tens of thousands of years ago, we 

only had a small variety of manual tools and we could make use only of our own 

physical strength and that of oxen, horses and the like; and while at that time 
we only had a very small influence on the ecological balance, today we have 
multi-horsepower earthmoving equipment, bombs of very great TNT equivalence and 
the like, and if we do not use them properly, we may gravely disrupt the bene- 
ficial natural ecological balances. In recent years we actually have seriously 

harmed the beneficial natural ecologies although this has happened in a short 
period, the degree of disruption is shocking and some of its consequences are 
already becoming apparent. Protecting beneficial ecologies has become the main 
aspect of our treatment of the natural ecology. Today, our development of our 
national territory must include environmental protection. We should treat 



questions of this type as matters of major importance. If we ignore them and 
continue to blindly disrupt the ecology, the consequences may be even graver. 

We must firmly resolve to put a stop to the continuing degradation of the 
environment. We must make people aware of ecological disruption and its conse- 
quences and induce them to give the matter serious attention: this is an 

important task of national land economics. 

Of course, we must also use our 33 years of experience since the founding of the 

state to study ways of establishing scientific, rational manmade ecologies. For 
example, many reservoirs have been established on the middle and lower Yangtze, 

which naturally are cut off from the water flow downstream. In these areas, 
many original lakes and marshes have been cut off from free communication with 

the rivers for flood control and other reasons, so that they too are isolated 

to a certain degree. The last trip I made to Hubei it seemed impossible to 
restore the earlier free communication between lakes and rivers. Since the 
initial natural ecology cannot realistically be restored in Hubei, I suggested 

that it might be possible to set up some manmade ecologies that would be superior 

to the natural ecology in such reservoirs and lakes. I believe that if we car- 

ried on scientific research, summarized existing experience and created new 

experience, we could create a manmade water-area ecology that would be better 

than the natural one. Because the manmade ecology would be consciously construc- 
ted, we could see to it that it would be better than the natural ecology. When 

I was in Hubei |! said that the lakes and reservoirs had not only water but a 
very large surface to absorb solar radiation. The presence of sunlight and 

moisture makes plant growth possible, so that water bodies are also agricultural 

fields. If we have bodies of water, it is possible to engage in “aquatic agri- 
culture." The "crops" of aquatic agriculture could be floating lower plants or 
higher aquatic plants such as water weeds and lotus. These plants would largely 
furnish food for lower forms of animal life and fish swimming in the ponds and 

reservoirs. Accordingly, I believe that establishing a rational manmade ecology 

is a very realistic undertaking. Water chestnuts, Gorgon euryale, lotus and 

water weeds could be raised in the water, rushes could grow on the shore, aquatic 
animal life could multiply in the water, and these would ite excellent fish food. 

In the mulberry farm fish pools in Shunde, Guangdong, mulberries are planted at 
the edges of the ponds, the mulberry leaves can be used to raise silkworms, and 
the silkworm droppings and leftover leaves are thrown into the ponds, making 
good food for fish, while the fish manure fertilizes the water, allowing the 
growth of planktonic animals, and the planktonic animals provide nourishment 

for carp; in addition the fish manure which sinks to the bottom of the ponds can 

be dug out, and is an excellent fertilizer for the mulberry trees. The result 

is an excellent manmade ecological cycle. 

The third question is that of the relation between the labor force and land ue. 

This is a part of the question of national territory and population. The ques- 
tion of the relationship between population and national territory is a major 
one of national land economics. I will only say a little on this topic, namely 

that the problems of land and population can be said to be two aspects of one 
problem. Whether our population increases cr decreases is fundamentally a ques- 
tion of whether the ratio of population to land rises or falls. The ratio of 
population to land area in our country (i.e. the average amount of land per 
person) is extremely high. The population density is slightly over 100 persons 
per square kilometer, and our country is 13th among the countries with areas of 



100,000 square kilometers or more. Worldwide, the per capita quantity of arable 

land is 5.5 mu per person, whereas in our country it is only 1.5 mu per person. 
Accordingly, we must strive to control excessive population growth. This is a 

matter of strategic importance. But to solve the population problem we cannot 
focus solely on birth control, but must also strive to mike thorough use of the 
land. Accordingly I urge that the land problem should be elevated to the same 

status as the population problem. People are now taking the land problem more 
and more seriously, but there is still a rather large gap between its actual 

seriousness and the perception of it. 

Our country's high population density is a historical fact and we can only take 

it as a point of departure in considering the question. Our current stress on 
birth control does not mean that we can adopt the Malthusian theory of population. 
We must also affirm that man is not only a consumer but a producer, and that, 
provided we can effectively solve the problem of relating the labor force to the 
means of production, the things which a man produces, even under current condi- 
tions in China, can be more than the amount currently consumed, so that all of 

social production could be developed. We now realize that if population is not 

strictly controlled, our development rate will be affected, and so we cannot 
agree with the view that a large population is a good thing. But since we al- 
ready have such a large population, we must make full use of the existing labor 
force to more effectively develop and utilize our national territory. Our cur- 
rent situation in this respect is that we still have many areas where land is 
plentiful and populittion limited, and we must invest more of the labor force in 

developing these areas. These areas of abundant land and limited population 
result from an inadequate labor force or from disuse of land. We need not go 
far to find them: if you travel through the hill districts in the suburbs of 

Beijing, you will see districts which could be reafforested but currently are 
barren. Another circumstance is that in which the land has already been developed 
but there seems to be excess, labor. Under these circumstances we should find a 
way of making further use o/ the labor force. We have already promoted labor- 

intensive industries and agriculture, but I believe that we also should promote 
labor-intensive forestry ani fisheries. In agriculture we have achieved out- 
standing results in yields per unit area, and we should do the same in forestry 
and fisheries. I have heard that in Yichang, Hubei there is a factory-run fish 

pond that has an area of something more than 10 mu and produces more than 3,000 

jin of fish per mu. If this kind of experience were more widespread, what a 
great increase in aquatic products we would achieve! 

The fourth problem is that of national territory and transport and communications. 
The various parts of the national territory must be closely linked together 

into an organic unity to make thorough use of their economic capabilities; thus 
transport and communications constitute an important question and one whose 
study should receive a high priority. 

8480 
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CHINA MAKES PROGRESS IN ENVIRONMENTAL PROTECTION 

OW220358 Beijing XINHUA Domestic Service in Chinese 1157 GMT 19 Aug 82 

[Excerpts] Beijing, 19 Aug (XINHUA)--China's environmental protection work 
has made headway during the past 3 years while carrying out economic read- 
justment. At present, the quality of environment in many localities has been 
improved, the serious industrial pollution in a number of cities has been re- 
duced and the quality of water of various rivers and lakes has also been inm- 

proved. Oil and heavy metal pollution in large areas in the Bohai Gulf and 
Yellow Sea is now basically under control. The environmental protection 
work in Beijing, Hangzhou, Suzhou, Guilin and some 20 other cities has 
achieved particularly fine results. [passage omitted] 

The State Council has showed concern for the serious industrial pollution in 
the Bohai Gulf and Yellow Sea region; and massive and comprehensive efforts 
have been made to reduce pollution. During the past several years, more than 
180 pollution control projects have been carried out in the Bohai Gulf and 
Yellow Sea region. The amount of petroleum and heavy metal left in the sea 

region has been greatly reduced. At present, the oil cuntent of sea water in 

the Pohai region has been reduced to a level close to the state standard for 
fishery development. [passage omitted] 

Environmental pollution in China is mainly caused by industrial wastes. Since 
the Third Plenary Session of the 1lth CPC Central Committee, environmental 
protection and economic deparcments in various localities have conscientiously 

implemented the directives and decisions of the Party Central Committee and 
the State Council on Environmental Protection and have done a lot of work in 
reducing pollution end improving environment by relying on and cooperating 

with the broad masses of people. Many industrial and mining enterprises 
have raised their rate of utilization of energy resources, improved manage- 
ment, carried out technical innovations and made multi-purpose use of the 

“three wastes." As a result, many problems concerning industrial pollution 
have been effectively solved. [passage omitted] 

A concerned department has pointed out that although we have achieved very 
good results in environmental protection work, the problem of poliution is 

still quite serious. All localities and departments must continve to carry 
out environmental protection work in a proper way and must not treat this 

problem lightly. 

CSO: 5000/4072 
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SOLVING THE PROBLEM OF ENVIRONMENTAL PROTECTION AND ECONOMIC POLICY 

HK261000 Beijing HONGQI in Chinese No 13, 1 Jul 82 pp 27-30 

[Article by Zhou Fuxiang [0719 1381 4382]] 

{Text ] I 

The problem of the environment is closely related to economic policies, Protectiny 
the environment and natural resources, preventing pollution and other social 
effects of pollution is an important principle in developing the national economy, 
however, this principle was not properly maintained when economic policies were 
worked out in the past. As a result, environmental pollution and damage to the 
natural resources in our country have not so far been effectively controlled. 

Economic policies are reflected by the national economic plans. When plans 
were worked out in the past, other than subsidiary investment being given to the 

large or middle-scale capital construction projects and some old enter rises 
for preven:ing and controlling pollution, no targets for environmental production 

have ever »een set in the production plans and included in the main targets for 

the natio.al economy. When decisions were made on the distribution of industry, 

the selection of factory building sites and other important links in the capital 

construction, the effect on the environment was not taken into account as an 
important principle. When there were breaches in the plans, recovery projects 
and projects for preventing pollution were always the objects being cut for the 
purpose of giving priority to meintaining priority projects. As for natural 

resources, attention was merely paid to their exploitation and utilization 

rather than their protection and multiplication. Exploitation and utilization 
was also unitary but not comprehensive. Ali this has given rise to an imbalance 
between economic development and environmental protection. 

In order to solve these problems, it is necessary, first of all, to deepen eco- 
nomic workers’ understanding of the importance of the environmental problem. 

They should treat this problem as an important component of the national economy. 
consciously coordinate the relationship between productivn and environmental 
protection and work in accordance with the objective laws governing the environ- 
ment. 

The environment, including water, atmosphere, soil, living beings, mineral 

resources and other natural conditions, forms the material resources for the 
subsistence of mankind and for social production as well and thus the environment 
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is a factor of productive forces. Social production is, to the final analysis, 

a course of taking these resources from nature and processing them into the 

means of subsistence and production needed by the people. The development of 

production depends to a large extent on the exploitable reserves of the 

irreplaceable resources and the capacity of regenerative multiplication of the 

renewable resources. The process of production is simultaneously a process of 
consumption, in which a portion of natural resources is transformed into products 
while another portion of natural resources is converted into waste and returned 
to the natural environment. It is in this way that social production and con- 
sumption exchanges materials and energy with the environment. Reproduction can 
therefore be smoothly carried out. The pollution and damage of the environment 

mainly refers to the phenomenon that the speed of acquiring resources from the 
environment by social production exceeds the speed of regeneration and multiplica- 
tion of resources, thus resulting in a sharp reduction in the reserves of 
resources, and the forest, soil and water resources being damaged; and the 
phenomenon that discarded wastes exceed the capacity of the natural environment, 
thus polluting the atmosphere, water and soil, and causing an ecological 
imbalance in nature. This is a retribution inflicted by nature when economic 
development is carried out against ecological laws. The pollution and damage 
to the environment not only harm the health of the people, but also damage the 
material basis for social reproduction, thus bringing about huge losses in 
society. According to the estimation in the developed industrial countries, in 
the 1970's, the social losses caused by environmental pollution in these coun- 
tries amounted to 3-5 percent of their gross national product. This did not 
include the influence of the damage of resources, which was far greater than 
the investment in preventing and controlling environmental pollution. 
Obviously, it is not an all-round approach to regard the environmental problem 
as merely a problem concerning social welfare or environmental sanitation. 

Instead, it is a complex problem related to the economic, technological and 

social fields in the national economy. 

The problem of rationally utilizing environmental resources is closely bound up 
with social systems and the purposes of production. Engels has pointed out that 

there are two basic reasons why mankind's production activities cause damage to 
the environment: 1) The people have not deeply understood the natural laws. 
They cannot correctly foresee the immediate and far-reaching influences caused 
by the interference in nature by the‘r production activities. 2) The existing 
modes of production “are all aime. at acquiring the most direct and the nearest 
beneficial results of labor." ("Selective Works of Marx and Engels" Vol 3 p 519) 
In the capitalist society, the purpose of the capitalist in developing production is 

to achieve maximum profits. Their only concern is the nearest and the most 
direct results. They never take into account the relatively far-reaching influ- 

ence on nature and society. Nature is treated by them as a place for dumping 

industrial wastes, and natural resources are wantonly abused. The larger the 
scale of production, the greater the pollution and damage the environment will 
suffer. China is now practising the planned economy, which, as Engels said, 
“enables industry to be distributed throughout the country in accordance with 

the principle that industry is developed ‘n a manner fitting itself the best 

and other production factors can also be preserved and developed." As long as 
we pay attention to this problem when working out economic policies, conscien- 

tiously use the planned economy to coordinate the relationship between economic 

development and environmental protection, rationally exploit natural resources 
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rather than one-sidedly intensify the exploitation, and adopt effective measures 

to protect environment and natural resources in capital construction and produc- 

tion, the phenomena that the environment in China is polluted and damaged can be 

gradually straightened out. 

How should we coordinate the relationship between economic development and 

environmental protection? 

First, the balance between environmental protection and production construction 
should be taken as an important item in the overall balance of the national 
economy. This includes: 1) The balance between the consumption of economic 
resources and the capacity for replenishing and regener ating by multiplying 
these resources, which ensures the interminable utilization of the resources; 
and 2) The balance between the discharge of waste and the capacity of the 
natural environment. By keeping this balance, we can prevent the deterioration 
of the environmental quality and guarantee the quality of people's livelihood. 

Second, conforming economic development with ecological laws should be taken 
as an important item in the state's economic policies. For this purpose, great 
efforts should be devoted to develop and spread the technology which gives rise 
to few or no wastes in production, complies with ecological laws and recycles 
and reuses wastes. When decisions are made on industrial distribution and sites 
for industrial construction, the influence on the environment should be properly 

taken into account. If severe unfavorable influence will be caused on the 
environment, construction should be stopped immediately. 

Third, industrial technical transformation should include the control of pollution. 
Technical transformation can help stop or reduce waste dischaiges in technological 
processes, so as to raise utilization ratios of various material and energy 
resources. 

Fourth, targets for environmental protection should be included in state plans 
and made subject to inspection. Industrial and mineral enterprises should all 

bring environmental protection into the sphere of production management. 

Of course, contradictions cannot be denied between environmental protection and 

economic development. They are opposites which promote and restrict each other. 

It is impossible to keep the ervironment free from any pollution in the course 
of developing the economy. Within the limits of a given period and scientific 
and technological conditions, it is also impossible to prevent natural resources 
and their regenerative capacity from being reduced and damaged in the course of 
exploitation. The problem is how to weigh the relationships between immediate 
and far-reaching interests and between partial and overall interests. This calls 
for a summing-up of experience and an analysis of costs and benefits, so as to 
find out the most economical and reasonable coordinated solution. At the same 
time, it is necessary to strengthen scientific research *o reduce environmental 
pollution and resource damage to a minimum. 
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II 

Last year, the State Council pointed out in the "Decision on Strengthening the 
Work of Environmental Protection During the Readjustment of the National Economy” 

that environmental protection work should be handled by linking it with various 

economic policies and measures in economic readjustment. This is the starting 

point ef working out environmental policies. 

The pollution and damage to the environment in China accumulated for a long time 

in the course of construction. It is painstaking work to solve this problem. 

The reasons for this environmental pollution and damage, besides the problems 
in understanding and economic management, can mainly be listed as follows: 
First, in most industrial and miueral enterprises, the level of production and 
technology is backward, equipment is simple and crude, and the utilization ratio 
of resources is low. A great deal of valuable resources cannot be fully 
utilized but are treated as wastes, and are thus polluting the environment. 
The utilization ratio of energy resources is less than 30 percent, but smoke 

discharge is many times more than that in other countries. Many chemical products 
can only utilize one-third of their raw materials. The consumption of water and 

electric power by quite a few products is several times, even scores of times, 
higher than in other countries. Effective composition of pesticides and chemical 

fertilizers is small. Effective composition for pest control accounts only for 
14-15 percent in BHC [benzene hexachloride] while ineffective composition, which 

is the most harmful to people and animals, accounts for a large percentage. In 
addition, pesticides and fertilizers being spread on farmland are mostly washed 
away, into the environment, thus bringing about severe pollution. 

Second, city planning has been neglected and industrial distribution is not 
reasonable. This has aggravated the harm of pollution. Some factories causing 
serious pollution have been set up in densely-populated residential areas, scenic 
spots and tourist resorts and even in the upper reaches of rivers. For example, 

in the ancient garden town of Suzhou City, which is also a cultural centre with a 
history of more than 2,400 years, about 500 factories have been concentrated in 
an area of less than 28 square kilometers. In addition, 21 chemical factories 
which cause grave pollution are set up around the urban areas; 10 printing and 
dyeing mills are set up in the downtown area; and 3 paper mills are set up in 
the upper reaches of the rivers. As a result, this disarrangement, with indus- 
trial areas mixed with residential areas and scenic spots ar] chimmeys mixed with 

pagodas, has severely damaged the natural beauty of this picturesque city. 

Third, urban public facilities in cities are backward. In the 224 cities 
throughout the country, only 50 percent of areas have a sewer system. There are 
only 37 urban sewage treatment plants in the whole country. Only 2 percent o° 

urban sewage can be treated while the other 98 percent is discharged into rivers 
without being treated, thus resulting in a great reduction in fish and affecting 

the quality of drinking water. Not many large and medium-sized cities in China 

have heat and power plants and gasworks, along with the continuous increase in 
urban population and the expansion of urban areas, the harm to the atmosphere 

and water pollution caused by the urban wastes as well as noise pollution will 
become more and more prominent. 
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Fourth, the environment is damaged due to the irrational exploitation of natural 

resources. Examples can be found from the abusive exploitation of mineral 

resources; the blindness in reclaimircg land from beaches; the excessive extraction 

of groundwater; and the excessive exploitation of forest reserves, all this has 

not only damaged natural resources, but has also unfavorably affected the environ- 

mental quality. 

To solve these problems, in addition to deepening understanding and adopting 
necessary management measures, a certain economic material force is also needed. 

To handle environmental protection in China, we should proceed from actual condi- 
tions, act according to our capacity in a planned way and carry out this task in 
key units and by groups. We cannot set an unrealistic target which is not part 
of China's realities and goes beyond the objective feasibility, at the same time, 
neither can we exclusively transform the part of the environment which has been 
polluted or exclusively arrange facilities for purifying pollution. This will 

result in high costs and slow effects. The work of environmental protection 
should be linked with enterprise reorganization and management improvement, so 
as to stop the large quantities of pollutant discharge due to artificial factors. 

It should be linked with technical transformation, so as to fundamentally control 
the rise of pollutants. It should also be linked with city construction and 

transformation, thus adjusting the irrational industrial distribution and struc- 
ture, and also linked with the rational utilization of natural resources, so as 
to maintain the regenerating and multiplying capacity of the resources and maintain 
the ecological balance. The environment should be gradually improved, along with 
economic development and protecting and improving the environment, we can promote 
sustained economic development. 

IIl 

All departments, trades and enterprises are involved in environmental protection. 

The state should, by working out the policies concerned, require all departments, 
trades and enterprises to take environmental protection into account along with 
various activities. Besides studying the overall environmental policies, con- 
crete policies in the aspects of economy and technology should also be studied 
to prevent pollution and protect natural resources, so that the best environmental 
results and economic results can be achieved with the fewest funds. 

Policies should be shaped for controlling pollution in industrial and mineral 

enterprises. Industrial and mineral enterprises are the key sectors in pollution 
control. The past method that efforts are merely given to transform the polluted 

environment should be changed. Through technical transformation, we can strengthen 

the environmental management in enterprises and eliminate or reduce pollutant 
discharges in the course of production. This can help to fundamentally resolve 
the pollution problem as well as improve economic results and increase social 
wealth. The Shanghai Gaoqiao Chemical Plant has previously caused serious pollu- 

tion. It had spent more than 3 million yuan to build 4 sets of polluted-water 
treatment facilities before 1978, while only 8 percent of industrial wastewater 

could be treated. Since 1978, this plant has strengthened the management and 
embarked on some small technical transformations which have enlarged the treated 
portion of wastewater to 86 percent. in addition, they can recover 2,000 tons of 

chemical raw materials and products from wastewater in a year. These recoveries 
create a value of 3.4 million yuan. 
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What policies should the department in charge of environmental protection adopt 

to encourage and guide the enterprises to control pollution by linking this 

work with production? The Chemical Industrial Bureau of Shenyang has tried a 

policy of “exerting control on gross quantity of pollutants” in some enterprises. 

After analyzing specific production technology of each product and calculating 

the use of materials, they laid down the requirements for the enterprises to 

control the gross quantities of pollutant discharge. Results of the experiment 
have proved that this policy can make the enterprises implement measures con- 

cerning aspects of management, and procedures in production and technology, so 
as to ciosely combine production management of enterprises with environmental 

protection. This experience needs to be further summed up, perfected and 

promoted. 

Policies should be shaped for utilizing and conserving natural resources. For 

a long time, people always treated nature as an inexhaustible and free resource. 
Their wanton exploitation has caused a great waste of resources. In my opinion, 
environmental pollution is, in fact, a consumption of air, water and other 
resources. So, polluters must take the economic responsibility to recover the 

polluted environment. In order to conserve water, mineral and forest resources, 
exploiters must bear the expenses in exploring new resources and regenerating 

resources, and they can never utilize these resources gratis. Imposing a 
resource conservation tax or setting up funds for renewing resources can be 

considered. This could bring about the following advantages: 1) It can pre- 
vent abusive exploitation. 2) It can promote the reutilization of wastes, as 
prices of raw materials are raised. 3) It can induce the regeneration of 

resources. In recent years, some municipalities have charged for the use of 

groundwater; others have laid down control quotas for the use of surface water. 

This has effectively forced enterprises to save water and conserve water 
resources. 

Policies should be shaped for controlling air pollution. In the past, the main 

efforts were given to reforming boilers and municipalities have spent a lot of 
money on this item, with a certain result achieved, but viewing the urban 

environment as a whole, the result is not obvicus. In recent years, many scien- 
tists and technicians have suggested solving the air atmosphere pollution prob- 
lem by changing the composition of f:1. However, according to our material 

conditions, coal will remain a major fuel for a fairly long time. The methods 
of changing fuel composition or building heat and power stations and gasworks 
to improve atmosphere quality will not be practical in the near future. During 
the current economic readjustment, our policies for controlling air pollution 
should be based on fully raising the effective utilization ratio of the exist- 
ing energy resources. There is great potential in this field. The high-quality 

coal with low sulphuric and volatile composition can be preferentially suppli.d 
for civil use. Surplus heat in factories can be fully utilized. Other measures, 

such as linking a group of boilers for heating and rationally utilizing petro- 
leum gas, can be adopted. If the utilization of heat energy in China can be 

raised from the current 30 percent to 50 percent as in Japan, that equals a 
savings of severzl hundred million tons of coal and reduces by several million 

tons smoke discharge. Air pollution can thus be obviously lightened. As an 
industrial city, Fushun has wasted a great deal of energy. In this city, 
if utilization of heat energy can be raised to 50 percent, air poilution in this 
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city caused by 1.1 million tons of coal a year will be reduced. In recent years, 

Fushun City has linked the elimination of air pollution with the economy of 

energy. They have energetically developed the utilization of surplus heat and 

the recovery of combustible gases: heat energy create? by power stations and 
industrial surplus heat are used for heating. They are building a central 
heating system by making use of the water cycling system in power stations. 
They are preparing to recover the gas discharged from coal mines and the petro- 
leum gas with high calorific value from oil refineries to supply for civil use, 
thus basically eliminating the pollution by smoke from kitchen chimneys. After 

the accomplishment of these projects, they will not only save several hundred 
thousand tons of coal, they will also remarkably decrease air pollution. 

Policies should be shaped for controlling water pollution. Quite a few techni- 

cians have suggested lightening pollution in rivers by building sewage treatment 
plants. But the capital construction of these plants needs a large amount of 

invest sent. In addition, industrial wastewater is mixed up with common sewage, 
and this makes it difficult to achieve an effective result in treatment. There- 
fore, during the current economic readjustment, it is not realistic to lighten 
pollution in rivers by relying on building a large number of sewage treatment 
plants. Investigation in many areas has shown that, in addition to the waste- 
water discharged from urban industry and life, river pollution is also related 
to the reduction in river discharge. For example, the Huangpu River ir Shang- 
hai becomes black ard foul-smelling; the Songhua River in Jilin Province becomes 

polluted in dry seasons; the pollution in the Suzhou Canal is aggravated; and 
all cases are related to the reduction in river discharge. The reasons for the 

reduction in water discharge of rivers are complicated. The most important 
reason lies in the excessive use of water by agriculture. So, we cannot simply 

tackle water pollution. Instead, we must associate this work with rationalizing 
the utilization of water resources. This needs a unified plan, because indus- 

try, agriculture, communications and transport, the aquatic products industry 
and other departments are all involved in the use of water resources, and a 
river generally runs across different administrative regions. It is imperative 
for the state to coordinate a solution and organize regional planning ard plan- 
ning in river drainage areas. The emphasis in reducing pollution sources should 

be placed on the economy of water consumption. If the cycling system is in 

common use in industry, the utilization ratio of water in industry can be 
raised and the water consumption ratio can be lowered to a progressive level. 
At the same time, some valuable resources in wastewater can also be recovered. 

Economic policies form an important means for environmental management. In the 
first 2 years, the state has introduced the policy of granting awards to those 
who achieve good results in comprehensive utilization. Many provinces and 

municipalities have specified methods to charge the enterprises for discharging 
pollutants beyond the limits set by the state, and impose fines for causing 
pollution accidents. The results of experiments have proved that these eco- 
nomic policies can give a certain impetus to the enterprises to do a good job 

in controlling pollution. These should be earnestly summed up and promoted. 
Henceforth, the reform of the national economic system will give enterprises 

more decision-making power. When we exert planned management on the environment, 

more attention should be paid to studying the policies for environmental protec- 
tion, so as to push the enterprises to step up pollution control, and to cor- 
rectly handling the relationship between the enterprise interests and the state 
and people's interests, so as to coordinate economic development and environ- 
mental protection. 
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LINKING ENVIRONMENTAL PROTECTION TO ECONOMIC READJUSTMENT STRESSED 

Lanzhou GANSU RIBAO in Chinese 23 Apr 82 p 4 

[Article by Shi Zhengxin [2514 2973 2450]: “Economic Readjustment and 

Environmental Protection" |] 

[Text] Industrial and agricultural production develop within a definite 
environmental space as a result of human productive activity utilizing various 

types of environmental resources. The various types of meddling in the environ- 
ment by man's development and utilization of natural resources and his produc- 

tive activities have caused environmental pollution of the atmosphere, water, 
soil, photochemistry, noise ard the destruction of forests, grassland, minerals 
and bodies of water and other natural resources. Today, the environmental 
problem is not only related to industrial and agricultural development, it also 
threatens the safety of humans themselves. Protecting the environment is to 
protect mankind and the means of human existence and production, while promoting 

productivity. 

Environmental protection covers a broad area. In general, it involves following 

the laws of nature and economic laws. On the one hand, it rationally develops 

and utilizes natural resources and prevents pollution and destruction of the 
environment and maintains ecological balance, and on the other hand, it covers 
pollution and destruction of the environment and attempts to restore the 
environment. To carry out environmental protection in these two aspects 
requires a definite amount of materials, manual labor and money. Yet we are in 
a stage of economic readjustment and the state cannot invest more funds in 
environmental protection. Under a fixed investment in environmental protection, 
how can we make it more beneficial, how can we handle environmental protection 
work during economic readjustment, spend less and do more, and realize unified 
environmental and economic achievements? 

First, in readjusting the scale of capital construction, we must reduce those 
enterprises which have exhausted their resources, whose products are lagging 

in sales, which cause serious pollution and do not have the ability to treat 
it. Everyone knows that a rational industrial distribution must possess good 

material conditions such as minerals and raw materials as well as socio- 

economic conditions for transportation, marketing and sales, electric power 
and labor. In the past, we were anxious to realize achievements in economic 
construction and neglected macrocosmic economic results. We blindly developed 
mines and established factories without clearly understanding resource and 
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hydrogeological conditions, or we had no design, equipment and technology to 

control pollution and treat the “three wastes” while building new projects, 

rebuilding and expanding. As a result, state funds were wasted, natural 

resources were destroyed and wasted also. In this readjustment, we should 
be determined to eliminate these factories and mines; those that have been 

started should be terminated. Those that have been built and have begun pro- 
duction should be shutdown, terminated, combined and transferred under a uniform 
plan. In non-preductive capital construction, we must carry out matching 

projects in urban administration in conjunction with urban planning. Commune 

brigade enterprises in farm villages must pay attention to solving the tech- 
nical and economic policy problems related to environmental protection. We 
must include environmental protection in capital construction, implement 

measures to control the “three wastes” and design, construct and begin such 

measures simultaneously with the main construction projects so that capital 
construction can adhere to the principle of rational development and utiliza- 

tion of resources, conserve the amount of work and realize great results 
economically. 

Second, we must readjust the agricultural structure and restore the ecological 

balance. The structure of agricultural production is formed by man's purpose- 
ful productive distribution. Whether the proportional relationship amone ag. i- 

culture, forestry, livestock production and their internai components is 

rational is an impo:tant factor that affects dynamic balance in the agricultural 
ecological system. For a long time, we did not do things according to the laws 
of ecological balance. We destroyed forests and grasslands at will, we reclaimed 

land to plant food grains, we shunned diversification, we destroyed the internal 

relationship of mutual dependence and mutual stimulation among agriculture, 
forestry and livestock production, thus leading to an imbalance of the functions 

of material and energy regeneration and compensation in the agricultural eco- 
logical system. Therefore, agricultural productivity dropped, and agriculture, 
forestry and livestock production were damaged. A vicious ecological-economic 

cycle was created. Now, people have taken more initiative in readjusting the 
productive structure of their own localities and have paid attention to 
restoring and maintaining the balance of agricultural ecology. They have paid 
attention to the main body of the agricultural ecological system--the expansion 

and cultivation of forests, and they have made the proportional relationship 
between agriculture, forestry and livestock production and their inner components 
more rational according to the laws of ecological balance. Agricultural eco- 
logical balance is the prerequisite of agricultural economic development; it is 

also the long-term plan of strategic significance in the entire national eco- 

nomic development. Since last year, every prefecture and county in Gansu has 

launched agricultural zoning work. They fully utilized and protected natural 
resources and prevented environmental pollution, comprehensively arranged and 

set up a productive structure in agriculture and an economic structure in farm 

villages, carried out short-term, medium-term and long-*¢rm plans, drew up 
overall programs according to the demands of the laws of proportional develop- 
ment and on the basis of overall and in-depth surveys and research to study 
the climate, soil, hydrology, forests and various socio-economic resources of 
the localities. Undoubtedly, this work will have an active promotional function 

in restoring and establishing a new ecological balance within the whole province. 
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Third, we must change the structure cf energy sources and reduce primary pollu- 

tion. In production and in living, different properties of energy sources and 

their inappr. priate utilization are the reasons that produce carbon monoxide, 

nitrogen monoxide, sulphur dioxide and such primary pollutants. At the same 

time, becavse energy sources cannot be fully utilized, loss and waste are 
created. Therefore, changing the structure of energy sources and their method 

of utilization are important measures to reduce and prevent environmental 

pollution and conserve energy. Readjusting the structure »%f energy resources 

is a part of readjusting the national economic structure. Readjusting the 
structure of energy resources is a part of readjusting the national economic 
structure. Readjusting the structure of energy sources, in the sense of macro- 
economics, mainly involves maintaining a definite ratio between the productive 

departments that consume a lot of energy and the departments that consume 
little energy through readjustment of the economic structure of the sectors. 

It involves readjusting the structure of power productio:u. and increasing the 
proportion of non-polluting energy sources among all energy sources. It 
involves overall technical improvement of original equipment and technology 
of the various sectors of the national economy, and it involves improving the 

rate of utilization of energy resources. In the microeconomic sense, it in- 
volves improving business management of enterprises, conservation of raw 

materials to conserve energy consumption, to develop and to use substitute 

materials and regenerative energy sources that can be utilized in production, 
so that energy sources can be rationally consumed in every productive link. 
In the consumption of energy by residents, methods to change stoves, to realize 
centralized heating and to substitute bitunimous coal with anthracite should be 

carried out to reduce pollution by smoke and dust from coal and to conserve the 
use of coal for living. Lanzhou City stressed the reform of ways to utilize 
energy resources in its efforts to eliminate smoke and dust. It popularized 

the “retroactive heating method", improved heat efficiency, conserved fuel, 
and reduced the release of harmful substances. 

Fourth, we must handle the work of developing potential, reformation and improve- 
ment well and prevent running, spewing, dripping and leaking. The sources of 

environmental pollution by China's industries are mainly caused by running, 
spewing, dripping and leaking in production and management. During the period 
of readjustment, industrial enterprises have expanded reproduction by changing 
from taking extension as the main effort to emphasizing internal content as 
the main effort. Existing enterprises have mainly increased output and improved 

the labor production rate through developing potential, reformation and improve- 

ment. In the course of developing potential, reformation and improvement, we 
should change the backward technological flow processes that cause running, 
spewing, dripping and leaking and obsolete machinery and equipment, and we 

should reform the facilities and work procedures that produce the “three indu-- 
trial wastes". For example, we can use closed-circuit recycling methods to 
purify sewage produced in industry within the factories and to repeatedly 

utilize it. We can renovate technology, realize zero release of gases, liquids 
and other solid pollutants in the production process, etc. The reformation of 

production technology must be carried out together with the reformation of the 

management system. Enterprises that implement the industrial economic 

responsibility system should include environmental protection as an important 

aspect of it. The consumption of raw materials and fuel must be strictly 

measured, inspected -nd supervised. The system of personal responsibility 
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must be strict, and economic rewards and punishment must be implemented. In 

addition, we must also establish and perfect the environmental monitoring 
system, implement graduated control and management, launch competitions to pro- 

mote clean shops and factories, and combine production management and environ- 
mental management. Visible results can be realized through the various methods 

described above to control the "three wastes", develop comprehensive utilization 
and reduce the rate of leakage of existing facilities. 

In general, the goals of economic readjustment and environmental protection are 

to better develop production and guarantee the realization of the basic eco- 
nomic laws of socialism. Their goals are entirely consistent. In practice, 
both can be mutually promoting. The achievements in environmental protection 
not only benefit improvement and beautification of man's residential and work- 
ing environments, they also produce direct economic results through conservation 

and reduction of consumption. Therefore, as long as the leadership pays atten- 
tion, arranges efforts uniformly and implements forceful measures, environmental 

protecticn work can be handled well during economic readjustment. 
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NEW MINISTRY OF ENVIROMENTAL PROTECTION TO EMPHASIZE OVERHAULING CONSTRUCTION 
INDUSTRY , 

Beijing RENMIN RI®A0 in Chinese 10 May 82 p 2 

{Article: Spokesman of Ministry of Urban and Rural Construction and Environ- 

mental Protection Interviewed] 

[Text] The newly established Ministry of Urban and Rural Construction and 
Environmental Protection has begun working, it is the most recently established 
ministry within the state organs. What comes under its jurisdiction and how is 
it going to operate? In an interview by our reporter, a responsible comrade of 

the ministry discussed the following matters. 

According to this responsible comrade, the newly established Minis:ry of Urban 

and Rural Construction and Environmental Protection is an agency of the State 
Council in charge of the work in such areas as urban and rural construction, 

environmental protection, the construction industry, as well as surveying and 
mapping. Its principal task is to organize and direct the planning and con- 

struction in urban and rural centers of the whole country and the control of 
environmental pollution and destruction in accordance with the programs and 

policies of the Party Central Committee and the State Council, and the social 
and economic development plans of the state for the purpose of creating better 
production and living environment for both the urban and rural population. 

In the last 32 years, both urban and rural construction in our country has 
developed by ieaps and bounds. Now we have about 230 cities, over 3,200 towns 
and county government seats, plus many rural village centers and hamlets. There 
have been new developments in urban construction and speedy growth of rural con- 
struction since the 3rd Plenum of the llth Party Congress. Residential construc- 
tion in China has been growing at a rate of 140 million square meters per annum 
for cities and towns and 460 million square meters per annum for the villages. 
The programming, planning and construction are such demanding tasks that it is 
necessary to have a unified leading organ. 

Owing to undue emphasis on industrial construction in our economic program, 
there has been a tendency all these years to lose sight of urban and rural 
construction. Many cities have been developing blindly without any planning 
or coordination. City government and utility services still face many tough 
problems. Lack of a special administrative agency and lack of proper guidance 
all these years have led massive and expansive rural construction to grow at 
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variance with urban construction. Uncontrolied occupation of farmland for mas- 
sive construction in townships and villages without planning still poses a 

serious problem. The newly established Ministry of Urban and Rural Construc- 
tion and Environmental Protection is expected to assume unified administration 
of the planning and construction in both cities and rural areas throughout 
China. This important decision is reached by the Party Central Committee and 
the State Council after summing up over 30 years of experience in our economic 
construction. It will strengthen the leadership over urban and rural construc- 
tion, and combine economic construction, urban construction and rural construc- 

tion to work out comprehensive development programs, construction plans and 
measures of execution for all the cities, counties, townships and villages of 
all sizes throughout China. 

The responsible comrade said another important task of the Ministry of Urban 
and Rural Construction and Environmental Protection is to protect the environ- 

mental quality of the whole country. Henceforth, it will strengthen the 
guidance, supervision and inspection of the environmental protection work, and 
will combine urban and rural development, industrial construction and environ- 

mental protection in order to carry out unified programs covering urban, rural 
and industrial environment. it will step up all anti-pollution measures to 
protect the quality of water, the atmosphere, the natural environment and to 
maintain ecological balance. Furthermore, it will step up the protection of 
historic cities, historic structures and parks, and scenic spots. It will 
improve earthquake~-proof construction and civil air defense. 

It is necessary to capitalize on the role of the construction industry in order 

to manage our urban and rural construction well. The leading comrade of the 
Central Committee has said on many occasions that we should pay attention to 
the construction industry and find ways to revitalize it. Although the con- 
struction industry has grown very fast since the founding of the People's 

Republic, it still does not have unified guidance and administration for its 
several million construction workers. The Ministry of Urban and Rural Con- 
struction and Environmental Protection which is to take charge of the construc- 
tion industry, should abide by the instructions given by the leading comrade of 

the Central Committee to look for solutions to those problems which have 

emerged as the construction industry grew, organize its work force and revital- 

ize the industry. 

Surveying and mapping which render a vital service to state construction ought 
to be strengthened. Now, since there is a great demand for surveying and map- 
ping service in resources investigation, agricultural zoning and urban planning, 

the most important thing is to map out the production tasks of surveying and 
mapping and the guidance of its operations. It is also urgent to study and 
formulate surveying laws and regulations as well as the technical standards 
for the whole country. 

Finally this responsible comrade said the tasks of the Ministry of Urban and 
Rural Construction and Environmental Protection cover a wide range of subjects 
which are comprehensive in nature. It has to strengthen cooperation with other 
related departments in many areas of its work. It has to develop local enthu- 
siasm. All matters which should be handled by local governments are to be 
managed by the localities. The work efficiency of this ministry should notice- 
ably improve. 
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STATE COUNCIL REGULATIONS MARK CRACKDOWN ON POLLUTION OFFENDERS 

Beijing JIANKANG BAO in Chinese 25 Mar 82 p 2 

{Article: "Provisional Measures for Levying Pollution Charges and Criteria for 

the Charges" ] 

[Text] The full text of the "Provisional Measures to Levy Pollution Charges" 

issued by the State Council is as follows: 

Article 1. This measure has been drawn up according to Article 18 of the 

"Environmental Protection Laws oi the People's Republic of China (Trial)" "to 
levy charges for pollution according to the amount and concentration of pol- 

lutants released beyond the criteria for the release of pollutants allowed by 

the state.” 

Article 2. The purpose of collecting charges for pollution is to encourage 
enterprises and Susiness units to strengthen management and administration, 
conservation and comprehensive utilization of resources, control pollution and 

improve the environment. 

Article 3. All enterprises and business units shall implement standards related 
to the "trial standards for the release of the ‘three wastes'" promulgated by 

the state. The people's governments of the provinces, autonomous regions and 
cities under direct jurisdiction which have approved and promulgated regional 
standards for the release of pollutants shall be implemented as regional 

standards for the release of pollutants by the enterprises and business units 
in the respective localities. 

Charges for pollution shall be levied on enterprises and business units that 

release more pollutants than the amounts allowed by the above standards. Charges 
for pollution by smoke and dust from heating boilers shall be levied on other 
polluting units. 

The charges for pollution submitted by the polluting unit shall not exempt such 

units from their responsibility of treating pollution, their responsibility to 

compensate for damages and their other legal obligations. 

Article 4. Polluting units shall truthfully report and register with the local 
environmental protection departments the types, amounts and concentration of 

pollutants released. The information shall serve as a basis for the levy of 
charges for pollution after approval by the environmental protection departments 
or by their designated monitoring units. 
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Article 5. The criteria for levying charges for pollution shall be implemented 
according to the schedule attached to this measure. The criteria for charges 

levied on units in large and medium cities where individual industries are con- 

centrated and where pollution is particularly serious shall be appropriately 

adjusted after approval by the office of the leading group in environmental 

protection of the State Council. 

Charges levied on polluting units that release two or more harmful substances 

in waste water, waste gases and waste residue from one polluting source shall 

be calculated at the highest fee. 

Criteria for charges levied on additional items included in regional standards 
for the release of pollution shall be determined by the people's governments of 

the provinces, autonomous regions and cities under direct jurisdiction accord- 
ing to the accompanying schedule of this measure. 

Article 6. Polluting units that have not met the standards for releasing pol- 
lutants after paying the charge for pollution shall be subjected to a higher 

annual fee of 5 percent more starting from the third year after the first levy. 
Polluting units that have carried out measures of treatment, that have 
strengthened management and that have met the criteria for the release of pol- 
lutants or that have visibly reduced the amount and concentration of pollution 

can submit an application to the local environmental protection department to 
request termination or reduction of the charge after such department has moni- 
tored the applicant and has proven that its pollution has met the standards. 

After promulgation of the "Environmental Protection Law of the People's Republic 
of China (Trial)", double charges shall be levied on all engineering projects 
that release pollutants surpassing the allowable standards even though they are 
engaged in new construction, expansion, remodelling and engineering projects 
to develop potential, to renovate and to rebuild facilities, as well as facili- 

ties that do not operate or that have dismantled pollution treatment facilities 
and that release more pollutants than allowable by the standarcis. 

Each province, autonomous region and city under direct jurisdiction can estab- 
lish other regulations to increase or reduce such charges according to the 
actual situation. 

Each province, autonomous region and city under direct jurisdiction can estab- 
lish other regulations to increase or reduce such charges according to the 
actual situation. 

Article 7. Charges for pollution shall be collected monthly or quarterly. 

Polluting units, regardless of their subordinate and ownership relation shall 

pay fees for pollution to designated banks within 20 days after receipt of 

the notice to pay tssued by the local environmental pro.-ction department. 
Units that are overdue shall be charged an additional late payment fine of 0.1 
percent. 

Departments of the Central Government and provincial departments (autonomous 

regions, cities under direct jurisdiction) that pollute shall pay the charges 
to provincial level financial offices. The charges for pollution by other 
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polluting units shall be paid to the local financial offices of the region. 
Charges for pollution levied in cities where enterprises subsidiary to the 

Central ministries and provinces are concentrated can be submitted to local 

financial offices after approval by the provincial people's governments. 

Article 8. The charge for pollution submitted by the enterprises can be listed 

as an item of production cost. The portion of the charge above the standard 

charge shall be listed as an item of the proportional profit of enterprises 
of the sytem of ownership by the people or as an item of the capital funds of 

the enterprises. Enterprises of the system of ownership by the people imple- 
menting “paying taxes out of profits, independent accounting, bearing their 
own profit and loss" and enterprises of the collective ownership system shall 

include such charges as an item of expenditure after submitting income tax. 
Charges for pollution submitted by business units shall first be paid out from 
the unit's net remains from contract work and from funds not included in the 

budget. If such funds are insufficient, the charges can be included as a 

business expense of the unit. 

Article 9. The collected charges for pollution shall be included in the budget 
as funds to subsidize environmental protection and managed as a special fund. 

It shall not be distributed proportionally by the system. 

Funds subsidized for environmental protection shall be uniformly arranged and 
used by environmental protection departments and financial departments. Special 
funds must be used for special purposes. Funds should first be collected before 
they are used. 

Expenditures must be based on income. The funds should not be overspent or 

used for other purposes. If there are remaining funds, they can be allocated 
for use the following year. 

Article 10. Subsidies for environmental protection should mainly be used to 

subsidize key polluting units to treat the polluting source and to implement 
comprehensive measures of treatment of environmental pollution. 

When the polluting units implement measures to treat pollution, the units should 

first utilize their own funds. If there is indeed a shortage of funds, they can 
report to the supervisory departments for review and summarization and then 
request the environmental protection departments and the financial departments 

to provide a fixed amount of subsidy from the funds subsidized for environmental 
protection. This subsidy generally shall not be higher than 80 percent of the 
charges for pollution submitted by the units. Eighty percent of the funds 

subsidized for environmental protection can be handed over to the supervisory 
bureaus for them to subsidize enterprises and business units to treat the pol- 
luting sources, and the environmental protection departments and financial 

departments shall monitor the treatment. Units belonging under Section 2, 
Article 6 shall not be subsidized. 

Funds subsidized for environmental protection can be appropriately used to 

subsidize environmental protection departments to purchase monitoring instru- 
ments and equipment, but the subsidy shall not be used as administrative funds 

and non-business type expenditures such as buiiding office buildings and dormi- 
tories by the environmental protection departments themselves. 
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Article 1l. Funds to subsidize environmental protection shall be monitored 

and provided by construction banks. 

Article 12. The people's governments of each province, autonomous region and 

cities under direct jurisdiction can draw up concrete methods of implementation 

according to this method. 

Article 13. This measure shall be implemented beginning 1 July 1982. 

The accompanying schedule "Criteria for Levying Fees for Pollution" of the 
"Provisional Measure to Levy Fees for Pollution," stipulates: A charge of 
0.04 yuan shall be levied on each kilogram of waste gas containing sulfur 
dioxide, carbon disulfide, hydrogen sulfide, fluorides and other harmful sub- 

stances released over the allowable standards. A charge of 0.02 to 0.10 yuan 
shall be levied on each kilogram of powder and dust from production such as 
fiberglass and powder and dust from steel smelting furnaces released over the 
allowable standards. A charge of 0.15 to 0.20 yuan shall be levied on each 

ton of waste water containing such harmful substances as mercury, cadmiun, 
arsenic, lead and other inorganic compounds and hexavalent chromium compounds 

with a concentration within 5 times over the allowable standards. When the 
concentration is over 50 times the allowable standard, a charge of 0.90 to 2.00 
yuan per ton shall be levied. For each ton of waste water, a charge of 0.08 

yuan shall be levied when the concentration of pathogens surpasses the allowable 
standard. A charge of 36 yuan shall be levied on each ton of soluble toxic 
waste containing mercury, cadmium, arsenic, hexavalent chromium, lead, cyanides, 
yellow phosphorus and other soluble toxic waste dumped or released into bodies 
of water. A monthly charge of 2 yuan per ton shall bi levied on each deposit 
of toxic waste described above without waterproof and leakage-proof measures. 

The deposits of such toxic waste shall be immediately stopped and removed by 
order. The accompanying schedule also stipulates in detail the charges to be 
levied for the release of other harmful substances or concentrations of harmful 

substances surpassing the allowable standards. 
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INDUSTRIAL POLLUTION MEETING CLOSES IN BEIJING 

OW210835 Beijing XINHUA Domestic Service in Chinese 1146 GMT 20 Aug 82 

[Excerpts] Beijing, 20 Aug (XINHUA)--A national meeting to exchange experi- 
ences in the prevention and treatment of industrial pollution ended today in 
Beijing. The meeting pointed out: preventing and treating industrial pol- 
lutants is a social duty enterprises should fulfill. The development of 

production should go hand in hand with environmental protection. Vigorous 
efforts should be made to prevent and treat pollutants in order to markedly 
improve our country's environment in a fairly short time. 

According to information obtained at the meeting, environmental pollution in 
our country is caused mainly by the three wastes (waste gas, waste water and 

industrial residue) discharged by industrial enterprises. For a long time, 
people in various circles lacked a clear understanding of the importance of 
environmental protection. When they were built most factories failed to take 
technical measures to treat pollutants, and subsequently they have been dis- 
charging pollutants into the environment. As a result, environmental pollu- 

tion in our country has become rather serious although our level of indus- 
trial development is still low. This has become an acute problem in our 

country's modernization drive. [passage omitted] 

The meeting, which was jointly sponsored by the state Economic Commission and 

the Ministry of Urban and Rural Construction and Environmental Protection, was 
held to exchange cxperiences in the prevention and treatment of industrial 
pollution and adopting further measures in this regard. A responsible person 
of the state Planning Commission also attended and addressed the meeting. 

[passage omitted] 

The meeting set requirements for the prevention and treatment of pollutants 
discharged by industrial enterprises. The requirements mainly call for the 
industrial enterprises’ leading cadres concerned and their workers and staff 

members to gain a clearer understanding of the importance of environmental 
protection, to correctly handle the relationship between the development of 

production and environmental protection, to make overall plans and take all 
factors into consideration and to coordinate the development of production 

with environmental protection. At the same time, it is also necessary to make 
plans for the prevention and treatment of industrial pollutants and to form- 
late corresponding technical and economic policies. 

CSO: 5000/4072 
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NEW STUDIES WILL BE BASIS FOR FORECASTING URBAN POLLUTION FROM BURNING COAL 

Beijing HUANJING BAOHU [ENVIRONMENTAL PROTECTION] in Chinese, No 2, 1982 pp 14-16 

[Article by the Atmospheric Pollution Evaluation Group of the Third Laboratory 
of the Beijing City Environmental Protection Institute: "Exploring the 

Classification of Polluting Sources from Burning Coal in the City") 

[Text] Coal constitutes over 80 percent of the energy resources in China. View- 
ing the composition of energy consumption of urban residents in Beijing and 

Shanghai, we see that the energy used by China's urban population is mainly from 
burning coal (See Table 1). 

Table 1. Composition of Consumption of Energy Sources of the 

Population in Beijing and Shanghai in 1979 (2%) 

Liquefied Heat from 

petroleum Coal Fue | thermal 

Total Coal gas gas oil power plant Electricity 

Beijing 100.0 78.5 5.6 3.4 0.8 5 6.7 

Shanghai 100.0 69.0 0.5 16.0 0.5 - 14.0 

In most of China's cities, coal constitutes more than 80 to 90 percent of the 

amount of civilian energy resources consumed. It can be seen that air pollution 

in most of the cities in China is mainly created by the massive amount of sul- 
phur dioxide produced by burning coal and smoke and dust released into the 
atmosphere. Therefore, strengthening research in the comprehensive prevention 

and control of atmospheric pollution caused by burning coal is a very important 

subject. The study of the polluting sources thus becomes the most important 
foundation and reference for evaluating and forecasting pollution and for 
comprehensive prevention and control of atmospheric pollution. 

The study of polluting sources includes surveys of poll. .ing sources, classifi- 
cation of polluting sources, examining the responsibility of pollution and 

finding ways of comprehensive control. In the following, we will use Beijing 
City as an example and emphasize the classification of polluting sources of 

burning coal. 



According to different requirements, there are many ways to classify polluting 
sources of burning coal. For example, polluting sources can be classified 

according to the height of chimmeys and the amount of coal consumed, according 
to the departments that burn coal, according to the characteristics of release, 

etc. But we believe that whatever classification we use, it should be con- 

sistent with the following principles: 

1. It should truly reflect the distribution of burning coal at the locality; 

2. It should facilitate implementation of plans to survey polluting sources; 

3. It should facilitate calculation of a model to provide a simple and neces- 

sary model inventory of data of polluting sources; 

4. It should facilitate evaluation of pollution; 

5. It should facilitate research and the implementation of plans to treat and 

control pollution. 

Classification of the sources of pollution by burning coal: 

We have classified the polluting sources into six major categories according to 
the sales network of coal, actual use according to the types of coal, charac- 
teristics of release of pollutants and the departments that use coal in Beijing 
City. 

(1) Types of coal used in industrial production; (2) types of coal used for 

heating; (3) types of coal used for public utilities; (4) types of coal used for 

household heaters; (5) types of coal for daily use; (6) types of coal used 

solely by the several major users such as power plants. 

The characteristics of this type of classification are as follows: 

1. Different types of sources require different types of coal, and the sulfur 

content is also different. This allows us to select the average sulfur content 
of each of the different sources. For example: The three major coal users, 

industrial production, heating and public utilities use bituminous coal while 

residents and household heaters use anthracite. The difference in the sulfur 

content of bituminous coal and anthracite is very large. According to surveys, 
the sulfur content in bituminous coal is 1.1 percent and the sulfur content of 
anthracite averages 0.3 percent. 

2. Such a classification makes it easy for us to determine the distribution cf 
each source in time and space. Because the distribution and sale of coal in 
Beijing City have a complete system, precision of the survey can be accurate 
down to each coal user. This allows us to plot the types of coal actually 
used at each locality in a grid of 1 kilometer x 1 kilometer squares on the map 
and we can thus draw planar distribution maps of the amounts of coal consumption 

by the five categories of sources of pollution and one point source. 
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The variation in the cycles of releasing pollutants by each type of polluting 

source is a very important factor affecting pollution. Obviously, we must know 

the coefficient of change of polluting sources with a strong average intensity 

and a polluting cycle that is as short as possible before we can accurately 
estimate their probabilities of causing pollution. But in the urban environ- 

ment where there are many releasing sources and where the situation is complex, 
it is very difficult to achieve this. The method of classification by the 
departments that use coal has provided a very convenient condition to solve 
this problem. We conducted a typical sampling survey of the various polluting 
sources and obtained a time variation curve of the release of pollutants by 
the polluting sources. Figure 1 is the daily variation curve of coal used by 
residents. 
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3. This classification method makes it easy to determine the height of chimneys. 
The height of the polluting source is a very sensitive parameter to gauge the 

distribution of concentration of pollution. But, in an urban environment with 
many releasing sources of pollution, the height of chimneys is not uniform, and 

a uniform height of the chimneys cannot be used. If w* consider the problem 
using the actual height of every releasing source, ditficulties will result. 

This method of classification takes the several large power plants as point 
sources and the actual height of their chimneys is used for calculation. All 

other polluting sources are surface sources. The coal used by residents in 
living and for household heaters is burned mainly in flat houses. The average 
height of the chimneys is 4 meters. The height of chimneys of furnaces burning 
coal for industriai production, heating and public utilities is not uniform. 

After surveying, we discovered that there are peak values at 15 meters and at 
35 meters. Therefore, we decided to take the average height of the chimneys 
of surface sources in industrial production and heating as 35 meters and that 
of surface sources in public utilities as 15 meters. By taking the average 
height of release of pollutants by each type of polluting source in this way, 
very convenient utility parameters were provided for calculating a mathematical 
model. 

4. This method of classification has laid the foundation for developing "con- 

trol zones of multiple sources" in the study of plans to treat and control 
pollution and plans to evaluate the quality of air in the atmosphere. 

This type of classification includes all the departments that use coal in a 
city, and it makes it easy to determine the time and space distribution of each 

type of releasing source and the parameters of the characteristics of release. 
The analytical study of the concentration of pollution in a city using 
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calculated models can be based on the share of pollution borne by each type 
of polluting source and this enables us to treat targeted sources of pollution 

and to reform the fuel, thus achieving the goal of reducing pollution. At the 

same time, it provides a scientific reference for selecting a plan for the 
rational utilization and control of energy. 

For example, on the basis of this type of classification, we obtained the share 
of sulfur dioxide pollution of each type of polluting source in the city of Bei- 

jing during the period when heating was used. 

Taking the area within the third boundary, we cen see from Table 2 that the 
share of pollution by the types of coal used for heating is the largest, 
constituting 34.80 percent, followed by the types of coal used for living, 
constituting 18.71 percent. Yet the resulting pollution caused ‘iy sources of 
pollution at different heights when the same amount of sulfur dioxide was 
released was different. We used the “values of the polluting effect of the 
same amount of pollution" in Table 3 to represent this difference. (See Table 2) 

Table 2. Share of SO pollution from various sources during 

heating period (%) 

Share of 
pollution 

Source 
Evaluated Public Point Household 

zones Industry utilities Heating Living source heating 

Entire city 25.99 7.54 32.26 15.78 4.01 14.49 

Within third 
ring 17.99 8.55 34.90 18.71 2.79 17.05 

Within second 

ring 15.33 9.03 32.43 21.24 2.17 19.60 

It can be seen from Table 3 that the values of the polluting effect of the two 

types of 4-meter high surface sources of pollution from living and from house- 
hold heaters are the largest, followed by the values of the polluting effect of 
the 20-meter high surface sources of pollution of public utilities. Therefore, 
they should be considered first in treating pollution. If coal can be replaced 
by superior quality fuel such as liquefied petroleum gas, piped coal gas, low 
sulfur and low ash coal, one ton of Liquefied petroleum gas can replace 8 tons 
of coal used for living, 4 tons of coal used by public utilities, and 2 tons of 

coal used for household heaters. Yet, the use of liquefied petroleum gas to 
replace coal for household heaters is not practical. If it is used to replace 
the types of coal used for living, especially if it is used to replace the types 
of coal used by public utilities, it would be feasible because those sources 

burn bituminous coal while anthracite is burned for living. The sulfur content 
of bituminous coal is about 3.6 times that of anthracite. 
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It can be seen that if liquefied petroleum gas is used as a priority to replace 

the types of coal used by public utilities, pollution can be reduced 4nd energy 

resources can be conserved. For the two types of sources in heating and indus- 

trial production, centralized heating, dust removing equipme«t and desulfidation 

can be used to reduce their pollution of the atmosphere. 

We can also draw several zones of polluting sources according to the spacial 

distribution of the various types of sources and according to need on the basis 

of this classification to make it easy to control. For example, Beijing city 
can be divided into the area within the second boundary, the area within the 
third boundary (the third boundary zone + the area in the second boundary), and 

the area beyond the third boundary. (See Figure 2). In this way, atmospheric 
pollution can be controlled by the method of “control zones of multiple sources” 
according to the different types of polluting sources and the various regions of 

the polluting sources. 

Outside Third Ring 

Second —— 

Ring a 

| oe 
bo z 
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GROWING INDUSTRY, POPULATION COMPOUND CAPITAL'S ENVIRONMENTAL PROBLEMS 

Beijing HUANJING BAOHU [ENVIRONMENTAL PROTECTION] in Chinese No 3, 1982, pp 2-3 

[Article by Yang Jun [2799 3182], deputy director of the State Scientific and 
Technological Commissicn: "Speech (Key Points) at the Discussion Meeting on 
Beijing's Environmental Frublems"] 

[Text] The environmental problem is a major comprehensive social problem. I 
agree with the opinions of many comrades in Beijing City construction of the 
capital faces many serious problems. There are mainly four: 

First, the city is too large; population increases too rapidly; factories, 

enterprises and business units are too concentrated within the city limits. 

Second, the proportion of attention to the "bones" and "flesh" in urban con- 
struction is seriously imbalanced. There are too many deficiencies in service 
facilities and public facilities for urban administration, and these have 

presented many difficulties in people's lives. 

Third, pollution is serious, and progress in afforestation has not been fast. 

The city's waste water seriously pollutes the water sources of rivers and lakes, 
soil and crops. Waste gases seriously pollute the atmosphere; noise pollution 
directly affects people's work and rest. Trees are felled and forests are 
destroyed, and sometimes grassland is also invaded and occupied. 

Fourth, the management system in urban construction urgently needs to be 
reorganized and strengthened. The conflict between the overall layout of the 
city and development by each unit is becoming more and more noticeable. 
Indiscriminate occupation of land, unplanned building of houses, piling materials 

everywhere and filling ditches at will constantly occur, many places have dis- 
rupted the layout of the city and have destroyed the environment. 

These four points are all environmental problems. How can these problems be 
solved? 

First, environmental problems must be comprehensively handled. We must 
vigorously carry out propaganda campaigns to make more people aware that 
environmental problems in Beijing are very serious, and must attract sufficient 
attention of each department. The Central Secretariat has issued four direc- 
tives concerning the building of the capital, these are very important in 
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studying and solving Beijing's environmental problems. At the same time, the 

fact that the environmental problem is a strong comprehensive social problem 

must be publicized. Relying on only one department, one unit or one research 

institute cannot solve the problem. Scientific and technical problems in 
environmental protection also involve various aspects of basic science and 
applied science. We must emphatically point out that environmental problems 

must be solved by comprehensive treatment. 

Second, science and technology should develop in coordination with the economy 
and society. The environmental problem is a very important social problen, 

its solution cannot be separated from science and technology. Science and 

technology can contribute to the solution of environmental problems in two 
ways. One is the problem of studying technical policy. Modern science and 

technology are no longer self-perpetuating, they have penetrated deeply into 
_the various realms of society, and the realms of society and the economy also 
cannot be separated from science and technology. The trend of this penetration 

‘of science and technology into the economy and social life is very obvious. 

Therefore, modern science and technology cannot be limited to the study of one 
concrete scientific and technical problem, more importantly, we must also study 
what effect scientific and technical policies have upon the economy and society. 
This effect must be far greater than concrete achievements. 

One of the environmental problems in Beijing is industry, and the other is a 

population of 9 million people. The population will continue to increase. 
Industrial problems include the policy concerning resources, the distribution 

of industries, industrial structure, technological structure, and product 
structure. Which scientific and technical policies are taken as the basis for 
industrial production and what technologies are used will all affect economic 
development, social problems and economic and social gain. The scope of 
scientific and technical policies is broad, to study and solve all problems at 
once is very difficult. The solutions must have aims and must be realistic. 

To solve Beijing's environmental problems, we must study and establish prac- 

tical and feasible policies aimed at the actual problems in Beijing. There are 
many problems related to pollution produced by human activity, for example, 
should we use coal gas or electricity for cooking? Winter in Beijing is cold, 
there is the problem of heating. Some people propose centralized heating and 

others propose a combination of thermal and electric power. I believe elec- 
trification is attainable. The problem is concrete analysis and differentiation. 

The human excrement of 9 million people is also a problem that affects the 
environment. How this problem should be solved requires correct scientific and 

technical countermeasures. 

Contributions which can be made in another aspect include efforts by science 
and technology to solve some difficult scientific and technical problems in 

environmental protection. We must organize special topics in science and 

technology to attack the problems. 

Third, Beijing is a large city; it is also the capital. Its environmental 
problem is outstanding. Solving the environmental problem must be included 
in the national economic plan. According to the policies of the Central Commit- 
tee, national economic plans that are drawn up should combine scientific and 
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technological development and economic and social development, and should not 

be plans like those of the past. Past urban plans were mainly programs to 
develop industry, industrial production and capital construction, and mainly 

included investment in capital construction, increasing the output of indus- 
trial products, little consideration was given to economic gain and social 

effects. Factories also gave little consideration to ways to solve environ- 
mental pollution. Solution of environmental problems can be implemented only 

if Beijing draws up a three-way alliance plan according to the policies of the 
Central Committee. From the point of view of science and technology, a three- 

way alliance plan must uniformly include the questions: 1) how to popularize 
currently available scientific and technical achievements; 2) what major 
scientific and technical problems need to be studied; 3) what foreign science 
and technology can be introduced; and 4) technical improvement, capital con- 

struction etc. and environmental problems should be considered in combination. 
As regards technical improvement, the foremost task is to recognize the prob- 
lems. In the past, enterprises talked about technical improvement, but mostly 
enphasized increasing output while technology was still outdated. I believe a 

very important point in technical improvement is quality, i.e., the question 
of the quality of productive forces. We cannot just increase the quantity 

produced. The quality of our productive forces is very low, in other words, 
consumption quota and energy consumption are high while the quality of products 
is low. There are few varieties and environmental pollution is serious. 

Therefore, unilaterally exerting efforts to produce goods in quantity will not 
work. When the quality of productive forces is improved, economic gains will 

be created. The quantity will remain the same, but energy consumption and the 
consumption of raw materials will drop. Products will be durable and will 
suit market needs, and economic gains will increase. In the decision by the 

State Council concerning technical improvement, the key problems that are to 
be solved by technical improvement are all related to the environment. One is 
the reduction of energy consumption and raw materials consumption. The second 
is changing the product structure. The third is comprehensive utilization. 

The fourth is environmental protection. In my opinion, should Beijing consider 

the environmental problem as a test element in drawing up a three-way alliance 
plan. The environmental problem is an outstanding social problem in Beijing, 

therefore, it should be included in the national economic plan of three-way 
alliance. This plan not only must be an annual plan, it must also be a three- 

way plan, a ten-year plan, and even a longer range plan. Comrade Chen Yun 
[7115 0061] in one of his speeches pointed out that if we have only annual 
plans without long-range plans, we have no plans at all. There are many 
environmental problems and they cannot be solved in a year nor within a short 
period. If we do not have long-range plans, if we stress whatever we think of, 
if we emphasize only the emergencies of the locality, then, it would be very 
difficult to solve environmental problems. 

China's economy is not too developed and the level of development is not high, 
there are also difficulties spending a lot of money. Th.s requires seeking 
truth from facts, and we have to do more work within our capabilities. Includ- 
ing environmental problems in national economic plans enables us to solve the 
problems in steps concretely and actively so that Beijing's environment will 
not worsen day by day but will visibly improve year after year. In this way, 
all the people in Beijing will be happy. 

9296 
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CENTRALIZED HEATING WOULD RELIEVE MUCH OF CAPITAL'S POLLUTION HEADACHES 

Beijing HUANJING BAOHU [ENVIRONMENTAL PROTECTION] in Chinese No 6, 1981 pp 5-7 

[Article by Hao Yuqi [6787 3768 3823]: "Actively Popularize Centralized Heating 
for Compounds To Improve the Atmospheric Environment in the Capital"] 

[Text] Today, when China's energy structure is mainly built on coal, insisting 
on developing centralized heating is an important direction to conserve energy 

further, to eliminate pollution by smoke and dust and to protect the atmosphere. 

While developing centralized heating, how to improve the method of scattered 
heating supplied by small boiler rooms at present is an important question. 

For over ten years, we have gradually found inour environmental protection work 
that the development of centralized heating for entire complexes of buildings 
can bring about a more thorough improvement of small boilers and the results of 
energy conservation and environmental protection are also more visible. 

Since the founding of the People's Republic, Beijing City has built many resi- 
dential buildings, government buildings, university buildings, buildings for 

troops and factories and warehouses as urban construction developed. Some 
large units such as those in the western suburbs and the northwestern suburbs 

have many buildings, the smaller units covering several dozen thousand square 
meters and the larger units covering several hundred thousand square meters, 
forming an independent complex of buildings. These complexes emerged gradually. 

Because of the limitations of the conditions at that time and historical reasons, 
heating was mostly provided by a boiler room with a chimney per building or one 
boiler room for several buildings in a scattered fashion regardless of whether 

the area was small or whether the buildings formed an independent complex. The 

supply of heat was scattered. The selection of boiler equipment was also 
limited to only small manually fed coal burning boilers with a low thermal 
efficiency and the hourly evaporation was below 2 tons. At the same time, 
because the chimneys of the small boiler rooms were low, the technique of 
operating boilers was relatively backward, when winter came, heavy smoke spread 

everywhere, and on foggy days, it was even more difficult for the smoke to 
clear. The scattered heat supply has caused serious atmospheric pollution in 

Beijing City. According to the results of monitoring the air from 1978 to 1980 
by the Beijing City Environmental Protection and Monitoring Center: the daily 
average concentration of sulfur dioxide in the atmosphere during the season 

when heating was needed was 0.2 milligrams/cubic meters, four times the 0.05 
milligrams/cubic meters during the season when heating was not needed. 
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In winter, under unfavorable meteorological conditions when there was no wind, 

when there was heavy fog, when the period of dropping temperatures was long, 

the concentration was 2 to 7 times higher than ordinary periods. The amount 

of falling dust over the city was 33.4 tons/square kilometers/month during the 
period when heating was needed and 23.0 tons/square kilometers/month when 
heating was not needed. The amount of falling dust during the season when 

heating was needed w s 10 tons/square kilometers/month higher than that during 
the season when heating was not needed. If the city does not develop further 
and maintains the present level and if only natural growth is considered, 
atmospheric pollution over Beijing City will worsen. Using scattered heat 
supply, causes coal and dust to pile up near buildings. When strong winds blow, 

dust flies. This affects the appearance of the city and it is also detrimental 
to sanitation. Because the quality of the coal supplies cannot be guaranteed, 
the quality of heat supplied by the small boiler rooms is poor, indoor tempera- 

tures cannot reach the designed requirements, and the masses have complained. 
Scattered supply of heat by small boiler rooms also requires many boiler 
operators and this is not convenient to manage. 

During the past ten years, some large compounds, in their effort to conserve 
fuel, eliminate smoke and dust and change the backward situation of scattered 

supply of heat, have appropriately combined some small boiler rooms and 
developed centralized heating, changed the scattered small boiler rooms into 

centralized large boiler rooms, appropriately heightened the chimneys, and 
installed mechanical combustion boilers with a relatively high thermal effi- 
ciency and relatively large capacity and added dust removers. These were done 
according to the experience of centralized heating and according to the actual 

situation of the offices and units, and they were done when new boilers were 
being installed, when old boilers were being enlarged or when equipment was 

being renovated. We call this kind of planned and step by step combination of 
small boiler rooms into large boiler rooms and gradual replacement of small 

boiler rooms by large boiler rooms for centralized heating of large office 
complexes of agencies and units centralized heating for compounds. Up to now, 

Beijing City already has 70 units which have popularized centralized heating 
for compounds. Its major advantages are: 

1. It conserves fuel. Because the capacity of the boilers installed is larger 

and because they utilize mechanical burning, their thermal efficiency is rela- 
tively high, and they can generally conserve 10 percent to 20 percent of coal. 

2. It has reduced pollution and improved the environment. For example, the 
ll units of Qinghua University and the Liberation Army Logistics Academy have 

conserved 4,043 tons of coal each year, reducing the amount of sulphur dioxide 
released by 80 tons. At the same time, because dust removal equipment was 

installed, the amount of dust released has also been reduced. The masses at 
the Twentieth Academy of the Fifth Ministry of Machine Building have composed 
a vivid jingle to describe the waste of coal and pollut.on by the scattered 
heating system of small boiler rooms: "There are three types of large and 
small boilers. The chimneys of each emit black smoke. In winter, there is 
never enough fuel and eliminating smoke and dust cannot be done at all." After 

changing to centralized heating, the boilers basically do not emit anymore 
black smoke, and each winter, over 66 tons of smoke and dust and 3 tons of 
sulphur dioxide have been eliminated. Before Qinghua University changed to 
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centralized heating, the whole school had a total of 29 boiler rooms and 69 
boilers, almost one chimney per building. On the ground, coal ash flew every- 

where and the noise of the ventilator was disturbing. After changing to 

centralized heating, the boiler room is now far away from the buildings, and 

the chimneys have been heightened, greatly changing the past situation of 

thick smoke covering the campus of Qinghua University. 

3. It has improved the quality of heat supply and improved the level of heat 
supply. When the Logistics Academy used scattered heating, the indoor tempera- 

ture barely reached 15° to 17°C while the cost of burning fuel to generate heat 
created a deficit of several dozen thousand yuan. After changing to centralized 

heating, the indoor temperature rose to 17° to 19°C. 

4. It reduced the number of managerial and operating personnel, and facilitated 

maintenance and management. After the Central Music Academy changed to cen- 
tralized heating for compounds, the number of operating and managerial personnel 
was reduced by 56 percent. After the Postal and Telecommunications Academy 
implemented centralized heating, 8 boiler rooms were combined into two. The 

number of boiler operators were fixed and management was centralized. And at 
the same time, the technical standards of the operators were raised, favorable 

to the safe and economical operation of boilers. 

Beijing has many favorable conditions for popularizing centralized heating for 
compounds. Everyone knows that the most ideal way to improve serious atmospheric 

pollution over Beijing is to change the present fuel structure centered around 
coal and to increase the preportion of oil and gas. But natural gas resources 

near Beijing have not been developed yet. It is obviously not possible to use 
artificial coal gas for burning in boilers to produce heat. The possibility 
of increasing the burning of oil is not great. Another method is to develop 
thermal power plants for centralized heating. Beijing has two thermal power 

plants now. In 1980, the area of heating covered 5,637,000 square meters, 
constituting only 8.2 percent of the number of civilian buildings near the 

city. Also, the target areas for supplying heat are mainly the embassy row, 
large public buildings and some important office buildings, while the supply 
to residents constitutes only 5 percent of residential houses. Viewing the 
present situation, the speed of developing centralized heating utilizing thermal 
power plants in the future will not be fast, and cannot satisfy the needs in the 

development of urban construction. Therefore, the problem of centralizing 
scattered small boilers will not be solved for quite some time. The serious- 
ness of atmospheric pollution will not be quickly changed. Under this situation, 

developing centralized heating for compounds is more practical and there are 
many favorable conditions. 

First, the units are enthusiastic. Many units have been suffering from the 
"hardships" of scattered heating. The boiler operators of most of the units 
are seasonal and temporary workers or contract workers. Some of these workers 

have not even seen a boiler before, let alone having mastered the techniques 
of operating a boiler, and they do not have any knowledge about boilers. Fre- 

quently, they come to work the first day, and fire occurs the next day. To 

raise the temperature quickly, they add more coal, they blow harder, and combus- 
tion is incomplete. This not only produces black smoke, it also wastes a lot of 
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coal, causing many units to surpass their quota of coal supplies. At the 

same time, because the time of heating is short, some boilers only supply 4 

to 5 hours of heat per shift. Some even supply heat for only 2 to 3 hours, 
and the indoor temperature just does not reach the normally required level. 

These units urgently need to change this situation and they are very enthu- 

siastic about popularizing centralized heating for compounds. 

Second, centralized heating for compounds is realized within the compound it- 
self. It is not like joint ventures where a series of mutually interferring 
preblems which involve decisions as to who will lead, who will invest, who 
will be responsible for management, whose space will be utilized for the equip- 
ment occurs. Therefore disputes can be avoided. At the same time, centralized 
heating is easy to set up, the period of construction is short, the effect is 
quick, and can produce results within the year. 

Third, the scope of heating by the centralized heating for compounds can be 
large or small, and it can adapt to the changes in load in a versatile manner. 

For example, before Qinghua University had centralized heating, there was a 

boiler room within every 10,000 square meters, and each boiler room had an 
average of 2.4 boilers. Each boiler supplied heat to about 5,000 square meters. 

Most of the boilers were emall boilers that produced less than 1 ton of evapo- 
ration per hour. For more than ten years, Qinghua University underwent expan- 

sion every year. 

The original boiler rooms were limited in capability, and there was no space 
for expansion, thus heating became a big problem. The school combined the 
task of expansion with the reform of the heating system in 1972 and combined 

the small boiler rooms into three large boiler rooms. It installed 9 boilers 
and the area heated expanded from the origina] 279,000 square meters to 456, 700 

square meters. At the beginning of the 1980s, one of the boiler rooms changed 
from burning oil to burning coal and was rebuilt into a boiler room that could 

supply heat to 350,000 square meters. During the first phase of construction, 
2 chain furnaces and exhaust boilers of 120,000 kilocalories/hour were instal- 
led and the heating capability was greatly increased. 

Fourth, centralized heating for compounds is more economical. At first glance, 

it seems that the investment in developing centralized heat supply for compounds 
is large. But overall calculations show that capital requirement is not large 
and it is even more economical. For example, the Liberation Army Logistics 

Academy already had a heating area of 140,000 square meters prior to 1978. 
In 1978, it received the task of expanding the premises by more than 100,000 
square meters. After completion, the area to be heated will reach 240,000 
square meters. Thus, the presently available heating equipment cannot satisfy 

the requirements, and more boilers and more boiler rooms have to be added. At 

the beginning of 1980, the school combined efforts with expansion and rebuilt 
the original five boiler rooms for scattered heating inti. one boiler room for 
centralized heating. The total investment in construction was 877,000 yuan. 
Capital for development, rebuilding, reserve and retrieval was 614,000 yuan. 
The investment solely for centralized heating for the compound was only 
263,000 yuan. In addition, because actual examples of centralized heating 

conserved 1,000 tons of coal each year, calculating at 45 yuan per ton of coal, 
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each year, 45,000 yuan would be conserved. If we do not include the cost con- 

served because of a reduction in the number of boiler operators and management 

personnel and other operating costs, the investment in realizing centralized 

heating for compounds can be recovered in 5 to 6 years. 

Although centralized heating for compounds was formed and developed under the 
specific conditions in Beijing, this type of heating method is suitable to the 

situation in China, its advantages and favorable conditions do not belong 
solely to compounds. It is also significant in some residential areas. If 

the original method of scattered heating under uniform management by adminis- 
trative departments in residential areas is reformed, or if centralized heating 

is realized when building small new regions, this method of centralizing 
heating for compounds can be considered. 

In future development of centralized heating for compounds, the main problem 

is that there is no channel for investment therefore, progress is slow. If 
we decide that this is the direction to develop centralized heating and it 

must be done, it is hoped that concerned departments can emphasize and give 

their support to promote it so that it can be further popularized and developed. 

9296 
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NEW DIRECTIVE REQUIRES ENVIRONMENTAL IMPACT STUDIES FOR WATER CONSERVANCY 

PROJECTS 

Beijing SHUILI SHUIDIAN JISHU [WATER CONSERVATION AND HYDROELECTRIC POWER 
TECHNOLOGY] in Chinese No 5, 20 May 82 pp 1-5 

[Article: "Several Regulations Concerning the Evaluation of the Environmental 
Impact of Water Conservancy Projects (Draft) Issued by the Ministry of Water 
Conservancy of the People's Republic of China, February 1982") 

[Text] Important Directive Concerning Environmental Protection Work Issued by 
the Chinese Communist Central Secretariat (June, 1981) 

We cannot stop with urban environmental protection when considering the problems 
of treating the “three wastes", we must consider the problem of environmental 
protection of nearly 10 million square kilometers of land in China. The pro- 
tection of the human living environment must be included in the daily agenda 
now. We cannot neglect it. Treating sewage and waste gases at present is not 

sufficient. We should arrange efforts for the overall situation, including 
the area to be covered by forests, efforts to prevent the land from becoming 
sandy, the development and dredging of the Changjiang and Huanghe, etc. 

Several Regulations Concerning the Evaluation of Environmental Impact of Water 
Conservancy Projects (Draft) 
February, 1982 

I. Preamble 

According to the "Environmental Protection Law of the People's Republic of China 
(Trial)" and the "Rules for Managing Environmental Protection in Capital 
Construction Projects” jointly promulgated by the Environmental Protection 
Leading Group of the State Council, the State Planning Commission, the State 
Capital Construction Commission and the State Economic Commission, when carry- 
ing out new construction, rebuilding and expansion projects in capital con- 
struction, “the construction unit and its supervisory dc artments are responsi- 
ble for protecting the environment. They must first present an environmental 
impact report on the basis of feasibility studies for the capital construction 
projects, and the report must be reviewed and approved by environmental protec- 
tion departments before the plans for the capital construction projects are 
written.” “If there are major changes in the scale of the capital construction 
project, in the main product plans, in the technology and techniques or building 
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sites, the environmental impact report must be revised and the revised report 

must be submitted to the original reviewing and approving agency for approval." 

"The preliminary design of capital construction projects must include chapters 

on environmental protection to guarantee that the various measures stipulated 

in the environmental impact report and the opinions of the reviewers are 

implemented." 

When the environmental impact report of a water conservancy project involves 

other professions, the report must follow the above regulations and it should 
also be made compatible with current regulations, standards and rules of the 

related professions. 

This regulation is mainly suited for the period of studying the feasibility of 

the design of large and medium water conservancy projects and the period of 
preliminary design. This regulation can also serve as a reference during other 

periods of planning and designing, construction and management. In accordance 
with the demand for simplicity based on the actual situation, small water 
conservancy projects generally do not need to submit special environmental 
impact reports. But plans, designs and such documents should include an evalu- 

etion or explanation concerning environmental impact. 

Il. Purpose and Requirements 

The purpose of writing an environmer .al impact report is to evaluate the effect 
that the proposed construction project will have on the environment. To 
rationally utilize water and soil resources, protect the environment, improve 
environmental quality and maintain the ecological balance, evaluation of the 
effects upon the environment must be conducted while planning and designing 
water conservancy projects so that changes that might occur in the natural and 

social environment after construction of the project begins can be understood. 
With this understanding, the best plan that is most beneficial to the national 
economy and that has the least unfavorable effect upon the environment can be 
selected from among many different plans according to technical, economic and 
environmental indices (or according to economic calculations and economic 

comparisons which include environmental investment and environmental gains) so 
that work can start out from the concept that all work should serve the people. 
Measures to reduce or eliminate and improve the plans, design, construction and 

management can then be proposed. 

The environmental impact report should completely reflect the various types of 

effects this project would have upon the environment. It must fully reflect 
the gains, the advantages, it must seek truth from facts and reflects its side 

effects, the disadvantages, so that concerned departments and the state can 

make a policy decision. 

I1t. Subject of the Environmental Impact Report 

All large and medium water conservancy projects that produce an effect upon the 
natural environment, social environment and ecological balance should include 
an environmental impact report. After analyzing the environmental impact of 
this project, it is believed that there are no unfavorable effects, then a 

negative opinion stating that the writing of an environmental impact report is 
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not needed can be proposed and this opinion can be reported to the concerned 

environmental protection departments for review and approval. 

IV. The Requirements of the Environmental Impact Report During the Various 

Stages of Planning and Design 

The evaluation of the environmental impact of a water conservancy project 
should involve work of corresponding depth during the various stages of plan- 
ning and design. A general evaluation of the environmental impact should be 

carried out when comparing and selecting plans for treating river valleys 

during the river valley planning stage, and the preliminary ideas of the 
measures to reduce and eliminate unfavorable impact should be proposed. Prob- 

lems of major environmental impact must be described in a special report when 
necessary. During the stage of feasibility studies, comprehensive evaluation 

of environmental impact must be carried out. Preliminary designs must include 

chapters on environmental protection to prove in detail the impact of the 
project upon the environment and to implement related measures of improvement. 
Technical designs should include supplementary studies of the remaining key 
problems. During the stage of drawing up detailed construction blueprints, 
the blueprints should include measures of environmental protection during the 
period of construction. 

V. Types of Environmental Impact of Construction Projects 

Construction projects can exert a favorable impact and an unfavorable impact 
on the environment. Analysis of the method of development, the degree of 

development and course of development of the impact shows that there are short 
and long term impact, temporary and cumulative impact, non-recurring and recur- 
ring impact, and primary and secondary impact. 

Construction projects and the environment affect each other. The proposed 

project can affect the environment after construction begins, it becomes a 
part of the environment. Therefore, when studying the impact of the project 

on the environment, the changes in the environment created by the construction 
of the project must be studied at the same time the limitations and demands 
posed by the environment upon the design, the operation and the management of 

the project must also be studied. 

VI. The Scope of Environmental Impact of Construction Projects 

The scope of environmental impact of a project is determined by the scale of 

the project, the nature of the project and the geographic position of the 
project. The scope to be considered includes the area directly affected by 
the project and also a definite area of the neighborhood and nearby regions. 
Consideration should even include the effect upon the whole river valley, 
neighboring river valleys and the mouth of rivers. 

The scope of environmental impact of each comparative plan and each environmen- 

tal factor to be studied is different. But the determination of the scope of 
impact of each comparative plan must be coordinated. 
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VIL. The Criteria of Environmental Quality Used in Evaluating Environmental 

Impact 

The principle of evaluating the environmental impact should be to take the 

environmental quality level before construction of the project as the basis 

to compare the developmental plans at the time the project is completed or 

begins operation, and evaluation should be based on this. To facilitate fore- 
casting environmental quality and to evaluate the environmental impact, the 
current situation of the environment shculd be surveyed in an overall manner 

and in detail. 

VIII. Content of the Environmental Impact Report 

The content of the report differs according to the scale of the project and the 

size of its impact. Generally, it should include: 

(1) Construction situation; 

(2) Situation of the environment before construction; 

(3) The impact of the project on the environment; 

(4) The unalterable and unrestorable loss of resources due to the project, 
for example, the loss of aquatic resources, mineral resources, the destruction 
of cultural relics, the destruction of habitats of wild life, changes in animal 

species and colonies; 

(5) The various comparative plans of the project and their impact; 

(6) Measures that reduce, eliminate or remedy the unfavorable impact; 

(7) Substitute plans that can be proposed and that may be implemented; 

(8) Technical and economic arguments and opinions on the feasibility of 
environmental protection proposed and estimates of investment in environmental 

protection measures; 

(9) Questions that need to be further studied and solved; 

(10) Conclusion and suggestions. 

IX. The Method and Steps to Evaluate Environmental Impact 

The method of evaluation: We should first carry out overall surveys, then 
select key problems from the data on this basis for further investigation, 

including surveys of the environmental background within the area affected by 
the project, analysis, study and evaluation of the impact. Environmental 

factors that are affected in a major way must be quantitatively calculated as 
much as possible. General impact can be qualitatively analyzed and measures, 
plans and designs to reduce and eliminate such impact should be proposed on 

this basis. 

47 



The steps of evaluation: Basically, there should be three major steps to 
recognize the impact, forecasting and estimating the impact. Concretely, they 

can be divided into the following steps: 

(1) Understanding the situation of different plans for designing the project, 

their general direction and the scope of the impact; 

(2) Studying to determine the environmental area affected by each plan; 

(3) Surveying the environmental background within the area affected; 

(4) Understanding the regulation and distribution of water after completion 

of the plans; 

(5) Determining the environmental parameters to be studied; 

(6) Selecting contrasting and comparative projects; 

(7) Analyzing the environmental characteristics of the designed project and 

those of the contrasting project (such as geographic position, shape of the 
reservoir, regulatory characteristics, the relationship between the water access 

mouth and the characteristic water level, methods of controlling the reservoir, 

etc.); 

(8) Adding partial theoretical calculations according to the environmental 
changes called for by the contrasting project, and forecasting the range of 

qualitative and quantitative changes of the already determined environmental 
parameters; 

(9) Finding the environmental parameters that exert the major effects for key 

studies and analytical calculations, and proposing measures to reduce and 
eliminate the impact or methods of improvement; 

(10) Analyzing and estimating the differences between the different plans, 
and selecting the plans; 

(11) Writing a comprehensive evaluation (draft) of the environmental impact of 

the project; 

(12) Further revising and supplementing the report. 

Appendix (1) Reference Material 

(1) Guideline for Evaluating th ronmental Impact of Water Conservancy 
Projects 

1. Fundamental Situation 

(l) Name 

(2) Location: such as the address of the water conservancy project, the dam 
site, address of the irrigated region, water routes; 
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(3) Goal: to eliminate the harmful and develop the beneficial, comprehensive 

utilization, ain; 

(4) Main engineering and technical indicators: such as the type and height 
of the dam, reservoir capacity, area of the reservoir, installed capacity, 
area of irrigation, standards for flood prevention and elimination of water- 

loggine, and distribution of construction vork; 

(5) The source and the amount of main building materials, parts, energy and 

water; 

(6) Types of “three wastes"; amount released and method of release; 

(7) Number of workers and distribution of residential and welfare areas; 

(8) Area of land occupied and utilization of state land; 

(9) Comparative plan: simple tabulation to describe the major engiueering 
and technical indices of other comparative plans; 

(10) Development plan: step development of upper or lower reaches or transfer 
of water across river valleys, and plans of rational development and utiliza- 
tion that uniformly plan and combine management of state land with management 

of ground surface water and underground water. 

2. Environment before construction 

(1) Geographic position of the project: including address, site of reservoir, 
address of irrigated area, waterways, factory housing, areas exploited for 
building materials, area of auxiliary enterprises, living areas and areas 
benefiting from the project (with plan attached). 

(2) Natural environment 

A. Topography, geomorphology and geology (including hydrogeology) of the sur- 
rounding area; 

B. Soil 

C. Hydrology, meteorology, climate; 

D. Water quality (including water temperature) ; 

E. Mineral deposits, forests, grassland, oasis, aquatic life and wild animals 
and plants and other natural resources of the surrounding regions. 

(3) Social Environment 

A. Natural protection zones, scenic areas and tourist regions, cultural relics 

and ruins, hot springs, convalescent regions and important political and cul- 

tural facilities in the surrounding areas; 
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B. Industrial and mining enterprises, transportation, agriculture, fishery 

and other national economic distribution, soil utilization of the surrounding 

areas. 

C. Cities and towns and distribution of residential areas in the surrounding 

areas, population density, regional diseases, epidemics, diseases of natural 

sources; 

D. Polluting sources that affect water quality: including point sources and 
non-point sources. 

(4) Ecological System 

3. Environmental Impact of Projects 

(1) Environmental benefits: including the elimination of disasters and harm- 
ful situations (floods, waterlogging, drought, alkalinity, salinity, pollution, 

silting) and the development of the beneficial (flood prevention, irrigation, 
generation of electricity, navigation, aquatic production, water sports, 
tourism) which are projects of multiple goals and comprehensive utilization. 
We should emphatically point out that we must fully consider developing the 

beneficial function of water conservancy projects in improving water quality, 
coordinating ecology and optimizing the environment. 

(2) Natural Environment 

A. Effects upon the topography of the surrounding areas (including collapsed 
banks in the region of the reservoir, backward flow of water into the reservoir, 

changes due to silting and erosion of river channels of the upper and lower 
reaches), hydrology, meteorology, water quality, water temperature, geology 

(including hydrogeology), induced earthquakes, soil, plant colonies, animal 
colonies, colonies of microorganisms, aquatic life. 

B. Effects upon natural resources and natural protection zones of surrounding 
regions (including upper and lower reaches, left and right banks, river mouths). 

(3) Social Environment 

A. Effects upon the surrounding regions, natural protection zones, scenic and 

tourist regions, cultural relics and ruins; 

B. Effects of flooding the surroundings of the reservoir area and waterways, 
loss due to flooding and the effects on the utilization of state land and trans- 
portation. 

C. Migration of population (including project site, re.ervoir area, irrigated 
area and waterways, population in the flood retention area, moving of towns 
and cities, urban public service enterprises, industrial and agricultural pro- 
duction and life). 
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(4) Effects upon the ecological system and health of groups of people 

(5) Effects of dam rupture. 

4. Measures to reduce and eliminate unfavorable effects and analysis of loss 

and gain 

(1) In design; 

(2) In construction; 

(3) Operational management and other aspects; 

(4) Estimates of the investment in special environmental protection measures 
(tabulated) including design, construction, operation, management and other 

aspects; 

(5) Analysis of loss and gain. 

5. Irreversible and unrestorable effects upon the environment caused by 
construction 

6. Substitute plans for the project 

(1) Cancelling the construction project, i.e., taking non-engineering 

measures; 

(2) Selectively cancelling or partially cancelling sub-projects of the project. 

7. Opinions on proving the technical and economic feasibility of environmental 

protection of the project. 

8. Opinions concerning the gradual development of this project into a combined 
enterprise including water conservancy, agriculture and forestry, industrial 

and sideline production, commerce and tourism. 

9. Negotiation and adjustments with related departments 

(Il) Content of the Environmental Impact (Chapter) of the Sanxia Water 

Conservancy Hub in the "Notes on the Discussion of the Report on the Design and 
Research of the Fea: ‘bility of the Sanxia Water Conservancy Hub" (Omitted) 

(III) Content of the "Environmental Impact Report (Draft) of (Medium and Smr1l 

Projects) the Navigational Project of the Clearwater River of the United States" 
(Omitted) 

(IV) Content of the Chapter On Environmental Impact in the Selected Plan of 
the "Final Report on the Feasibility Study of the Itapecuru Hub (Large Project) 

in Brazil" (Omitted) 

(V) Genera] Regulations for the Main Text of Environmental Impact Reports 

Issued by the U.S. Bureau of Reclamation (Excerpt) (Omitted) 
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Appendix (11) Simple Definition of Terms and Explanation 

(1) Environment 

Environment refers to the natural environment and social environment centered 

around human beings. The first includes what is commonly known as the 
atmosphere, hydrosphere, lithosphere, and biosphere. The latter is the 
environment created by man, such as industry, agriculture, cities, traffic, 
houses, relics, places of cultural activities and scenic and tourist regions. 

(II) Ecological System 

The ecological system refers to the unity of colonies of living creatures and 

the inorganic environment. 

(LIL) Ecological Balance 

Ecological balance is a dynemic balance; it is not a static balance. The eco- 

logical system can maintain a dynamic balance mainly because its interior 
possesses the ability of automatic regulation. When a certain part of the 
system shows functional abnormalities, it may be cancelled by the regulation 
of different parts. The more complex the structure of the components of the 
system, the more varied the paths of energy flow and material recycling. The 
regulatory function is also stronger. Conversely, the simpler the structure 
of the components, the weaker the regulatory function. But no matter how strong 
the regulatory ability of a system, there is still a limit. Beyond this limit, 
the ecological balance will be destroyed. The changes in the inorganic 
environment on which living creatures rely for survival have a direct relation- 
ship with the ecological balance. 

(IV) The "Function", "Effect" and "Impact" Commonly Used in Evaluating 
Environmental Impact 

"Function" is human activity. In water conservancy projects, building dams, 

building reservoirs, repairing dykes, digging canals, building floodgates, 
building hydroelectric power stations all belong to this. "Effect" is the 
change in objective environmental conditions caused by human activity, i.e., 
the creation of some new processes, acceleration, slowing down, termination 
of some original processes. These changes are all called "effects." "Impact" 
is man's feeling towards and evaluation of such changes. Here, there will 

sometimes be an element of subjectivism, and it is influenced by human experi- 

ence and the angle of viewing the problem. "Impact" should be divided ‘to 
two parts. Beneficial impact is what is commonly known as technical, economic 

and environmental gain. Unfavorable impact is what is commonly known as side 

effects. Generally speaking, water conservancy projects are aimed at reforming 
nature, benefiting mankind, and the benefits are the ma. goals. But in plan- 
ning, designing, construction and management, if our understanding of the 

environment and the ecology is not sufficient, if research is insufficient, 
if the situation is handled improperly, some side effects will be brought about. 
The responsibility of water conservancy workers should be to develop the bene- 

fits, avoid the harmful effects, prevent the unexpected, and take active measures 

to reduce and eliminate the unfavorable impact. 
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[Editor's Note] 

The problem of environmental water conservancy is a new water conservancy 

problem related to the environment and created by the development of construc- 

tion for production. It covers a broad scope; its impact is great, and it 

must be emphasized in the development, utilization, protection and management 
of water resources. It should be an important part of water conservancy work 
and it should be included in the agenda of daily work. 

To promote the development of environmental water conservancy work, the 
original Ministry of Water Conservancy approved the environmental water con- 
servancy research class to be held in Wuhan in October, 1981. Later, an 

Environmental Water Conservancy Research Society of the China Water Conservancy 
Society was founded. The class and the society drafted "Several Regulations 
Concerning the Evaluation of the Environmental Impact of Water Conservancy 
Projects (Draft)" based on the "Environmental Protection Law of the People's 
Republic of China (Trial)" and the "Environmental Protection Management Method 
for Capital Construction Projects" promulgated by the (81) Guohuanzi No 12 
Notice issued jointly by the State Economic Commission, State Capital Construc- 

tion Commission, State Economic Commission, and the Environmental Protection 
Leading Group of the State Council. The draft was reviewed by the Technical 

Committee of the original Water Conservancy Ministry, and it was promulgated 
for trial implementation by the (82) Shuihuanzi No 3 Notice issued by the 
original Water Conservancy Ministry. 

How to write the environmental impact report for water conservancy and hydro- 

electric projects has been a problem of concern in the minds of the broad 

numbers of readers. To help solve this problem, this magazine has reprinted 
the related content of the "Several Regulations Concerning the Evaluation of 
the Environmental Impact of Water Conservancy Projects (Draft)" for the broad 
number of readers to apply and study. 
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TASKS OF ENVIRONMENTAL WATER CONSERVANCY WORK OUTLINED 

Beijing ZHONGGUO SHUILI [WATER CONSERVANCY IN CHINA] in Chinese No 2, 1982 

pp 28-30 

[Article by Shen Ganqing [3088 0984 0615], Vice Chairman of the Environmental 

and Water Conservancy Research Society: "Discussing Environmental and Water 

Conservancy Work" ] 

[Text] Today, some localities in China have a shortage of water resources. 
Water pollution is serious. This has attracted the attention and co.icern of 
more and more people. The problem of water resources and environmental and 
water conservancy work are closely related. 

The environment and water conservancy we are talking about here include 
water conservancy problems related to the environment (for example, water pol- 
lution caused by the "three industrial wastes", blocking of river channels) 
and environmental problems related to water conservancy (for example, changes 

in the environment caused by the building of water conservancy projects). The 
science that studies the mutual relationship between water conservancy and the 
environment is called the science of environmental water conservancy. 
Environmental water conservancy work should be the totality of the theory and 
practice related to environmental water conservancy. It is the deepening and 
development of water conservancy work at the same time it is closely related 

to environmental work. Therefore, it is an important part of both water 
conservancy and environmental work. This work involves the survey and evalua- 

tion of water resources, their rational utilization, the balance of supply and 
demand, and problems of environmental ecology. The damage to human physical 

health and to later generations caused by water pollution is a major problem 
related to the quality of the population. Therefore, the problem of 
environmental water conservancy in fact is already involved with the three 

major problems of the world today: the problems related to the population, 
resources and the environment. We deeply believe that environmental water 
conservancy will be popularly noticed by people, and this new science of 
environmental water conservancy born out of such interes: will gradually 

develop. 

The main content of present environmental water conservancy work, in my 

opinion, can generally be divided into the following three parts: 
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(1) Protection of the water source. This is a task of water conservancy 

related to the environment that has been launched by the water conservancy 
department relatively early. It is also the work that is being carried out 
at present in a major way. It includes the familiar task of monitoring 

surveying and evaluating water quality, establishing water quality standards, 
water quality management (including legislation), water quality forecasting 

and estimation, etc. Monitoring water quality is not the only fundamental 
task in protecting water sources. We should monitor and test water quality on 

a regular or an irregular basis according to the methods and requirements 

related to water quality monitoring by establishing a network of stations 
according to the needs to protect water sources and environmental water 

conservancy needs. Localities which have favorable conditions and special 

needs can also provide water quality monitoring vehicles and boats (such 
as the Changqing water quality monitoring vessel of the Changjiang Water Source 

Protection Bureau) to conduct water quality monitoring and testing at any time. 

In the developmental view, we can also monitor water quality using naviga- 
tional models and remote sensing. We should analyze and study water quality 

on the basis of monitoring and tests, provide water quality on the basis of 

monitoring and tests, provide water quality information accuratel: and in 
time, and serve as the eyés, ears and sentries to protect water sources. At 
the same time, we should accumulate information over a long period and store 

the information in a unified data bank for use in production and scientific 
research, for drawing up plans to establish a water resources system and plans 
for water quality management. Improvement of the representiveness, systematic 

nature, reliability, comparability and authority of data on water quality moni- 
toring and testing are also problems that should be considered and studied. 
The purpose of water quality surveys is to understand the present situation of 
pollution of bodies of water and the degree of damage, to find the polluting 
source (including point sources and non-point sources of pollution), to provide 

a selentific reference for controlling pollution, protecting water sources, to 
rationally develop and utilize water resources, and to balance the supply and 

demand of water resources. The true nature of evaluating water quality is to 
compare water quality data and the standards for water quality and then to 

evaluate the data. There are many methods of evaluating water quality. Ordi- 
narily, the results of monitoring and testing water quality and surveys are 

utilized to compare the contents of the various pollutants in water with the 
water quality standards and to describe the pollutants separately. But we must 
realize that water quality is a complex system. There are many indices to 

evluate water quality. We can use observable characteristics to describe it, 

we can use physical and chemical properties to describe it, and we can also 

use ecological status to describe it. When using the contents of pollutants 

in water as indices, we should not use only single indices. We should use a 

method of comprehensive evaluation (here, we are involved in the mathematics of 

ambiguity). This is a problem that is being explored domestically and abroad. 

Water quality management involves social sciences and natural sciences. Its 

content generally includes: drawing up related laws (such as water resources 

laws, laws to prevent and control water pollution) and regulations; drawing up 

water quality management standards (environmental quality standards for water, 
standards for the release of water pollutants); developing water quality fore- 

casting. We should combine water quality management planning (including water 

quality plans for river valleys, regions and facilities) with plans for river 

valleys to realize regional and river valley prevention and control of water 

pollution. 
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(11) Evaluating the Impact of Water Conservancy Projects on the Environment. 

Water conservancy projects affect the environment in many aspects and each of 

them has a different manifestation. For example, dykes serve as a shield to 
prevent flood waters from overflowing, but they will also bring about some 

unfavorable effects. In the south, building a large number of dykes has 

reduced the ability of lakes to retain and store flood waters, raised the flood 
water level in rivers and blocked the natural migratory channels between rivers 
and inland lakes for fish. Some natural lowlands in North China were histori- 
cally natural flood retaining regions. They also served to slow the flooding 

and warping when flood waters overflowed. After building the dykes, the 
ability to retain floods was lost, the threat of flood waters increased, and 

the soil in these lowlands gradually became infertile. Baiyangdian was 
originally a natural fresh water lake in the North China region. Many years 
ago, a reservoir was built on the upper reaches to block and store flood waters. 

Floodgates were built at the exit to regulate the flow. This made the natural 
lake into a man-made reservoir and changed the original hydrological conditions 
and the functions of regulating and storing water. It has greatly affected 

the water quality of Baiyangdian and even aquatic products and sideline produc- 
tion. After the Guanting Reservoir stored water, it raised the underground 
water level in the upper reaches of the reservoir, and once this caused several 
dozen villages and several thousand mu of land to become swamps later, many 
drainage projects were built. The planting system was correspondingly changed 
and the problem was finally solved. At the same time, because clean water 

was discharged, massive ruptures of the banks occurred in the flooded regions 
of Yongding River. Before 1978 the Xinanjiang Hydroelectric Power Station 
exceeded the standards for both power generation and water consumption. To 

realize economical operation, the task of generating clectricity was greatly 

reduced in 1978. As a result, the amount of water discharged was too small, 
and around July, sea water in the Shangzhou Bay entered and industrial produc- 

tion and people's lives were affected. 

We should point out with emphasis that the goal of building water conservancy 

projects is to eliminate what is harmful and develop what is favorable, to 
change nature, and to benefit mankind. The benefits should always be the main 

goals. The above side effects were brought about because we did not have a 
sufficient understanding of the scope of environmental ecology, we did not pay 

sufficient attention and we did not handle the situation properly. We should 
maintain a correct attitude towards such problems, we must not abandon eating 
because we are afraid of choking, and we must not "be scared without really 
being threatened." Concrete problems must be concretely analyzed. In some 
cases, we may "make one mistake and regret it forever", but in other cases, 
as long as we recognize that the situation can be remedied and saved (rebuilding 
the Sanmenxia Reservoir is one example). But, to solve such environmental 
problems, the work load is heavy. We must conduct surveys and research before- 
hand to prevent the unexpected. Therefore, judging and evaluating the effects 
of water conservancy projects upon the environment beforehand are very 

important. Benefits and shortcomings often coexist in things. Some side 
effects cannot be completely avoided. Surveys and research must be done well 
in proving and comparing many plans. Effective measures must be taken as 

remedies, or advanced methods of planning, design, construction and management 

must be used to reduce side effects to the most rational degree. 

56 



(111) Fundamental Work and Scientific Research in Environmental Water 

Conservancy. "A travel of a thousand steps begins with the first step." Sky- 
scrappers cannot be built on sandy beaches! A kind of "fetishism" exists at 

certain localities at present, i.e., a “worship™ of mathematical models. Of 

course, we must rely on mathematical models to carry out statistical analysis. 

Exploration and research in environmental water conservancy, are very important. 
But it must be pointed out that mathematical models are equations that reflect 

the true system. It is the generalization of the true system. The merit and 
demerit of a mathematical model are not determined by whether the mathematical 
model itself is complex or simple and whether the mathematical method is pro- 
found or shallow. They are determined by the representativeness, reliability, 
comparability and authority of basic data. Without proven basic data, mathe- 

matical models are like water without a source. This is because mathematical 
models cannot create data that are better than actual measurements, and they 

cannot replace actually measured data. Therefore, we must strengthen basic 

work and scientific research. 

Modern science, while continuing to differentiate, is forming more and mre 

highly comprehensive sciences. The science of environmental water conservancy 

is one such science. It contains natural sciences and social sciences. It 
possesses the characteristics of covering many disciplines and spanning many 

sectors, and it is strongly comprehensive. Some things that will be difficult 
to quantize will be encountered in evaluating the environmental impact of 
water conservancy projects. This is a major difficulty that must be solved 
for environmental water conservancy science to become a precise science. The 

value of evaluating environmental impact is accuracy. If accuracy is lacking 

and if there is only a general concept, the evaluation will not be authoritative 

and it will not be meaningful in guiding the projects and it will not have a 
tinding force. Therefore, we should quantize the object in evaluating 

environmental impact. This should rely on the achievements and methods of 

systems theory, information theory and ambiguous mathematics. This requires 
talent from many sectors, these talented people can never be provided completely 
by one or two sectors. Therefore, while devoting major efforts to train talent, 

we should also emphasize rational division of labor, cooperation and rational 

utilization of currently available talent so that each person can fully develop 

his talent. 

The situation in China, including natural and social conditions, has determined 
the special historical role of water conservancy. The practices after libera- 

tion have proven the important function of water conservancy in China's 
national economy. As modernization develops, further demands will be made 

upon water conservancy and hydroelectric construction. Therefore, from the 

viewpoint of developing and utilizing water resources, there are not too many 

waiter conservancy projects, rather there are not enough. Last year, the floods 

and disaster in the upper reaches of the Changjiang and Huanghe and the shortage 

of water resources in the North China region have deepened our understanding of 

this problem. Modern water conservancy buildup and the general international 
trend have progressed from the development of single goals to the development 

of multiple goals and have enlarged the scope of comprehensive utilization. The 

scope of progress from developing step power stations on a river to the regula- 

tion of water across river valleys has become broader. The impact of human 
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sctivity on the environmental ecology is becoming greater. Therefore, future 

water conservancy plans and designs should not be limited to the traditional 

spheres, but must use the overall, related, synthesized, and optimum (or 
optized) viewpoint of systems engineering to study and find solutions for 
water resource systems planning and environmental water conservancy planning 

to enable future water conservancy projects to be handled with still more bene- 
ficial results and more economic rationality. But viewing the management system 

of national water resources at present, “each governing his own™ still exists, 
and this is unfavorable to unified management, unified planning, unified 
development and rational utilization of water resources and the realization 
of an optimally balanced supply and demand. Therefore, it is suggested that 
during this time of reforming the national agencies, a national unified water 
resources management agency should be established to facilitate the work of 
building modernization. 
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HEAVY METAL ORGANIC POLLUTION OF THE XIANGJIANG STUDIED 

Beijing HUANJING KEXUE [ENVIRONMENTAL SCIENCE] in Chinese Vol 2, No 6, 30 Dec 81 

pp 49-51, 48 

[Article by Wang Shida [3769 1102 6671], Liu Baoyuan [0491 0202 0337], Yang Tong 
[2799 3392] of the Marine Biology Institute of the Chinese Academy of Sciences: 

“Aquatic Life and Pollution of Water Quality in Xiangjiang*"] 

[Text] Xiangjiang which is 856 kilometers long originates in Lingui County in 
Guangxi. It flows through the Guilin area and enters Hunan province, then it 

passes through the important industrial cities of Hengyang, Zhuzhou, Xiangtan, 

Changsha and pours into Dongtinghu at the mouth of the Xiangyinghao River. 

Along the way, industrial waste water from mining, metallurgy, and the chemical 
industry enters Xiangjiang and the widespread use of farm chemicals along the 
Xiangjiang river valley has caused the content of 666 and DDT in the water and 
at the bottom of the river to continually increase. Xiangjiang has been pol- 

luted. Parts of the river have been heavily polluted, directly affecting the 
colony structure of aquatic life. At the same time, damage to fishery resources 
have occurred. 

In recent years, our nation has emphasized the utilization of living organisms 

as a monitor for water pollution. Aquatic life in normal bodies of water and 
the surrounding environment form a natural ecological system. After a body 
of water has been polluted, the first to be affected is aquatic life. The 
multiplicity of species in the colony of aquatic life visibly drops, and 

various changes occur. Toxic materials concentrate in the body via breathing 

and the food chain. This can also reflect the nature and degree of pollution. 

Therefore, the relationship between aquatic life and pollution of water quality 
are closely related. Biological monitoring has been regarded as an important 

part of water quality monitoring. It can reflect the combined trend in the 
environment during recent stages, and it can make up for the deficiencies in 
chemical monitoring methods. 

— 

Epiphytes were taken from the research report by Comrades Luo Senyuan [5012 
2773 3293] and Zeng Shengliang [2582 3932 0357) of the Hunan Environmental 

Protection Institute. 
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Aquatic Life Zones 

As a river, we still do not have systematic research data on the aquatic life 

zones of Xiangjiang. Accordingly, this article obviously cannot reflect the 
entire situation of aquatic life in Xiangjiang, but we will briefly give a 

general view of the composition and characteristics of the major aquatic species 

in Xiangjiang from three aspects (algae, benthos, fish) based on the results of 
surveys of pollution of the river over the past few years and other related 
reference information. 

The Effect of Pollution Upon Aquatic Life 

According to surveys of polluting sources of Xiangjiang and the data compiled 

from many years of chemical monitoring, Xiangjiang is mainly polluted by 
cadmium, zinc, lead, copper and other heavy metals. Parts of the river are 
also polluted in varying degrees by mercury and arsenic. The content of heavy 

metals measured in the river segment in Xiawangang in Zhuzhou is abnormally 
high. Organic pollution mainly occurs in the river segments in the middle and 
lower reaches. 

After a body of water is polluted, the varieties and number of life forms 
change. This means, the colony structure of aquatic life is affected. This 
change can be reflected by using simple mathematical statistics. The continuous 
comparative indices by Cairns are mainly used for algae. This method does not 
have to determine the species. It saves time, it is easy to apply because it 

is expressed by the ratios of group numbers and individual numbers [2]. The 
multiplicity index of Shannon is used to monitor benthos. It reflects the 

relationship between the number of species in a colony and the number of 
individuals. It includes a large amount of information about the colony struc- 
ture [3]. Therefore, it is a method of surveying and evaluating pollution, and 
it is very useful in discovering and measuring the effects of toxic substances. 

Because most of the polluting sources are distributed on the right bank of 

Xiangjiang, the concentration of pollutants in the river is high on the right 
and low on the left. This distribution affects the colony structure of algae 

and benthos. The difference in the degree of pollution has created visible 
differences between the composition of species on the right bank and near the 
left bank. The cross section of the river itself forms a contrast. 

The species of algae in the Xingan river segment of the upper reaches of Xiang- 
jiang are many but the number is not high. The continuous comparative index 

value of Cairns is relatively high at 0.77 (Table 1). The achnanthes 

minutissima is the dominant species. It is a species that grows in large 
numbers in water with a high oxygen content (Archibald, 1972) [4]. It has a 

relatively low tolerance to pollution by heavy metals (Resch, 1972) [5]. There 
are 5O species of benthal invertebrates. Most of them ure sensitive species, 
such as the Planaria species which cannot tolerate any organic pollution that 
can be felt (Haukes, 1979) [6]. Among these are 9 species of ephemerida, 5 

species of trichoptera, all floating type aerobic species. The multiplicity 
index value is the highest at 3.98 (Table 2). This shows that the river segment 

at Xingan is a clean body of water. The colony structure of aquatic life is in 
the natural ecological system. 
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in the river segment at Songbo, it has been proven that greater damage has been 
caused by the release of waste water (some of the waste water have been treated) 

into Xiangjiang by the lead, zinc, arsenic smelting plants and the Shuikoushan 
lead and zinc mines and the Bofang Copper Mines. The species of aquatic life 

have visibly reduced. The two index values contrasted with their values in the 
upper reaches are low. The gomphonema parvulum, the cymbella affinis and the 

baetis naiad that is more tolerant to pollution are all dominant species. This 
river segment is typical of pollution by heavy metals. After the river flows 

through Hengyang City, it again takes in the waste water from the factories, 
and sewage vater from urban living is drained directly into the river. 

Accompanying pollution by heavy metals is organic pollution. Aquatic oligoghaeta 
appear on the left bank of Hejiangtao slightly downstream, such as the 
Limmnodrilus hoffmeisteri and the rhyacodrilus sinicus. Peloscolex species have 
a greater resistance to heavy metals and they are adept at adopting to various 

types of organic pollution including pollution by farm chemicals. The species 
of chironomus larvae have also increased. 

Xiawangang in Zhuzhou collects waste water from the Zhuzhou Metallurgical 

Plant and worsens the pollution of Xiangjiang. Larvae of trichoptera and 
ephemerida naiad have disappeared. Because the bottom mud of the right bank 
is seriously polluted, benthos was not collected. The multiplicity index was 
0 (Table 2). There were very few algae, only nitzchia species, gomphonema 
sphaeophorum, and gomphonema parvulum. On the right bank, each square meter 

was populated by only 43 organisms. The continuous comparative index was dif- 
ficult to calculate (Table 1). 

The two surveyed river segments at Gonglugqiao and Wuyiqiao in Xiangtan also 

gathered the waste water from the various factories in Xiangtan and Changsha 

and this has worsened pollution of the water. In the section at Gongluqiao 

in Kiangtan, 5 species of benthos occurred on the right bank and 22 occurred 

on the left bank. The multiplicity index value was 0.78 to 2.11 (Table 2). 

The sampling point on the right bank of the section of Kiangjiang Bridge was 

located below the outlet of polluted water from Changsha City. The number of 
aquatic oligoghaeta among the benthos was greater, such as the limnodrilus 

hoffmeisteri, the rhyacodrilus sinicus, and nais species, constituting 53 per- 

cent. Organic pollution was more serious (Hawkes, 1980) [6]. 

The effect of pollution of Kiangjiang upon fish is also very visible. As the 

amount of industrial waste water drained into the river increases, the produc- 

tion of tish declines in a fluctuating menner year after year. For example, 

the vield in the 1950s was 200,000 dan. By the 1970s, it was only 80,000 dan, 

a reduction of 60 percent. At the same time, certain famous fish of Xiangjiang, 

such as myxocyprinus asiaticus, coreius heterodon also reduced greatly. Hilsa 

herring that migrates up Xiang)iang from the ocean to spawn has almost become 

extinct. In the composition of fish catch in the past, large economic fish was 

plentiful. Now there are more small undomesticated and hybrid fish and there 

ave very few old adult fish. 

This damage to fishery is more visibly manifested at certain localized segments 

of the river. The spawning ground of domesticated fish in the river segment 

trom Zhanghekou in Changning County to Xianglushan in Hengnan mentioned above 
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has gradually shrank in scale and number because of pollution, and the propaga- 

tion of replenishing colonies has been affected. The industrial waste water 

released by these factories and mines contain cadmium, lead, zinc, copper, 

mercury and sulfides, cyanides, phenol and many types of toxic substances, 

greatly surpassing the allowable concentrations stipulated in water quality 
standards for fisher,. The spawning colonies have been blocked outside of the 
spawning ground. Even if they enter the spawning ground, they would imme- 
diately avoid the area because they cannot adapt. This has been manifested by 
a reduction in the yield of fish fry. According to data of the Hunan Provin- 

cial Fish Resources Survey Office, in the 1970s, the average catch of fry was 
214 million, a reduction of 85 percent from the 1960s, and a drop of 92 percent 

from the 1950s. 

The effects of pollution on aquatic life cited above were all based on examples 

in key polluted river segments. Because the annual runoff of Xiangjiang is 
large, and has its own biological purification ability, the water in the upper 
reaches of Xiangjiang is clean, the water of most of the river segments in the 
middle and lower reaches of the river is slightly or medium polluted according 

to calculations by the biological index method. Because there are more indus- 

trial cities in the middle and lower reaches, and because a lot of farm chemi- 

cals are used in the farmland along the river valley, the threat to aquatic life 

and aquatic resources in Xiangjiang brought about by pollution cannot be 

neglected. 

92496 

CSO: 5000/4023 
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EXTENT OF HEAVY METALS POLLUTION OF PEARL RIVER EXPLORED 

Beijing HAIYANG YU HUZAO [OCEANOLOGIA ET LIMNOLOGIA SINICA] in Chinese Vol 13 

No 2, 1982 pp 117-123 

[Article by Wang Zhaoding of the South China Sea Institute of Oceanology, 
Academia Sinica: "The Estimation of Dissolved Zn(1I1), Cd(11), Pb(11) and Cu(II) 

in the Zhujiang River Estuary"] 

[Text] In the past few years, there has been some interest in the nature of 
the dissolved spr cies of various elements. The research works may be classi- 
fied into two types: (1) direct determinations after separations; (2) theo- 
retical calculations starting from chemical equilibrium. | 3] In the first case, 

there are technical limitations in the separation and determination procedures; 

so far, it has only been possible to have rough classifications of the elements 

into inorganic (or organic) unstable species, combined species, etc. [4,6] 
Thus much work has been done to determine the dissolved species of various ele- 

ments theoretically starting from chemical equilibrium. However, these calcula- 

tions are based on thermodynamic equilibrium and are limited by the availabili- 
ties of data on equilibrium constants, activity coefficients, etc. So far, 

these calculations have provided only an approximate picture. 

There are many procedures to determine the dissolved species of trace ele- 

ments.(11] ar present, the commonly-used methods are the Sillen and Garrels- 
Thompson procedures. (1! Zirino and Yamamoto (1972)[15] have used the G-T 
procedure and the activity coefficients from the formula of Davis. They have 

calculated the concentrations of the dissolved species of divalent Zn, Cd, 
Pb and Cu in sea water with S=35 percent and their variations with pH in the 
range of 7.0 to 9.0. However, their model has two defects: (1) the model did 

not consider the formation of compounds on mixing; this is the main reason for 

the crudeness of their model;[15] (2) for ionic concentration greater than 

O.1 M, the formula of Davis may be inadequate for calculating the single 
activity coefficient for all metal ions and complex ions.[11 Dyrssen and 
Wedborg (1974) [5] have also studied the dissolved species of Zn, Cd, Pb, Cu, 
Hg in sea water theoretically. They have used glycine as a typical organic 
complexing agent. However, they have neglected the complexing between the amine 

groups. For OH~ concentrations in sea water, Cu(OH)2 should be the principal 

dissolved species for Cu and Zn.[15] Recently, Long’ and Angino (1977)[11] have 
calculated the amounts of dissolved species of Zn, Cd, Pb, Cu for two model 
systems, i.e., fresh water-sea water and fresh water-salt water mixtures at 
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various ratios. Their method is similar to Zirino. They have claculated the 
distributions of various species for pH=3.5 to 11.5 region. However, they have 

not given the relationships with S%.. At present, several model calculations 
have shown that the dissolved species distributions are dependent on the ionic 
concentration or the concentrations of individual ions.[11] For estuary waters, 
(mixtures of fresh water and sea water), there is not much variation in pH, and 

there are no linear variations. On the contrary, there are distinct variations 
in S%, due to the dilution effects. Thus it is more meanginful to discuss the 
dissolved species of various elements as a function of S%, for estuary waters. 

We have carried out preliminary experiments on the dissolved species of Zn, Cd, 

Pb, Cu for the estuaries of the Pearl [| Zhujiang] River.|1]) In this paper, we 

have used the G-T ion combination model to calculate the distributions of the 
dissolved species of Zn, Cd, Pb, Cu (divalent) in the Pearl River estuary. It 

is necessary to compare our thecretical results with future fieid data in order 
to confirm the validity of our calculations. 

1. Model for the Calculation of the Distribution of Species 

Estuaries are complex environments where river water and sea water are mixed 

together. It is necessary to use suitable simplifications for the estimate of 

the dissolved species of trace elements. Because of the lack of data on organic 
complexing agents in the Pearl River estuary, we have approximated the body of 

water mixtures in the estuary as an inorganic-complexing system. The system is 

also assumed to be in thermodynamic equilibrium. Because of the limitations of 

insufficient amounts of thermodynamic data, we have usually considere” the 
tormations of complexes of the type ML (n=1,2,3,4) and also mixed c: mplexes 

MLL (i+j=2,3,4). Because the concentrations of these four elements are less 

than 10 ppm in sea water, we may neglect the formations of multinuclear 

complexes.
 [11,15] 

25°C and 1 atm. 
All calculations are for river water-sea water mixtures at 

Il. Method of Calculations 

The pH and S%, of the system will change when the river water and sea water mix. 

During the mixing in the Pearl River estuary, pH=6.93-7.84[11; the variation is 
not linear.!2] Due to the effects of dilution, there are conspicuous stepwise 
variations in S%, as indicated in Table l. 
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Table 1 

; T ’ station |#atert ox = (CZ) | SC.) ALK(@) |e (my 
_{ C) asured_ icalculated 

; 4.00 7.68 0.00695 0.0302 0.27x10~ | $.629x10~ 
2 3.0 0 7.84 0.6693 1.242 1.23K10~ | 6.62394 

3 3.5 | 7.92 1.368 2.518 1.28x10~ | 0.04860 
‘4 25.4 7.47 3.829 6.979 i.lixio”’ 0.1347 

5 23.8 | 7.97 6.874 12.452 1.44K10~7 | 0.2403 
‘ 22.5 6.93 10.746 19.647 1.74K107 | 0.3792 
7 24.0 | 7.57 14.499 26.092 2.19x10~ | 0.5036 

* 
Calculated according to the formula I = 0.0193 S. (25°C, 1 atm.) §2! 

Hence we may regard the distributions of various species as functions of SZ.. 

Thus the calculations of the distributions of dissolved species in estuary 

waters may be divided into two steps: 

(A) From the G-T model for the formation of complexes of tons, ! the equations 
given in reference 15 and in Table 3 may be used to calculate the concentrations 
of the common anions (mainly Cl , SO 2-, HCO.~ and CO 2~) in the ionized state 

: . + 3 3 
as functions of S%, for mixed waters. 

(B) From the G-T model, the following equations may be used to calculate the 
distributions of the species of trace elements. From the mass balance, for a 

fixed amount of trace metal M, we have: 

(1) Total metal concentration: 

(aj, ~ iM) + VIM, | 

- [arf + Vp.tEye 77 
T Mie 

(2) Percentage of uncombined metal ions: 

(Mj) — 100tM1/0M), 

- 00/1 + Vath) ru Til Tu 

(3) Percentage of ML comp lexes: 

o( ML.) = 100LML.I/1M), 

— dptLye 77E [hh + Yet Ly 7h ri 
T te T Min 
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where IMI, is the total metal concentration, [M] is the gram-molar concentration 

of uncombined (free) metal ions, (ML | is the complex concentration (including 

jh’ ;!> i+j=2,3,4), n (=1,2,3,4) 

is the degree of complexing, Bo is the equilibrium constant for the n-th 

both single complexes and mixed complexes [ML 

complex of a particular ion, is the activity coefficient of the metal ion, ¥ 
M 

A is the activity coefficient of the ligand (complexing agent), and ‘ML is the 

activity coefficient of the complex. 

Ill. Data Used for the Model 

in our calculations, we have used the values given by Zirino and Yamamoto 

[15] 
(1972) for our coefficients. 

1. Activity coefficient (y,)) 

Precise determinations of activity coefficients of ions and their complexes in 
natural sea water are lacking, both experimentally and theoretically. Usually, 
approximate methods of calculations are used. [11] 

[13,14] 
Recently, Whitfield has pointed out that models of ion-complexing are 

inconsistent with the MacInner rule for activity coefficients. Furthermore, 
the David modification of the Debye-Huckel theory is also inconsistent with 

the MaciInner rule. Whitfield suggested that the Pitzer formula may be used to 

calculate the activity coefficients of common and trace ions in sea water. 

However, the application of the Pitzer formula is limited by the availability 

ot relevant data. 

Thus, we have used the equation of Helgeson to evaluate the single activity 

coefficient for common and trace ions in this paper. [11 The equation of 
Helgeson is as follows: 

Az" , 

» d = — ; 

sali \j + ib Bt) 

The notation follows equation (41) of reference 8. At 25°C, A=0.5095, 
B=0.3284, B'=0.041, and values of a is taken from Table 1 of Kielland, [10] 
The equation of Helgeson has been used to calculate the single activity 
coefficient of common and trace ions and their complexes for the ionic concen- 

trations ct the seven measuring stations. The results are given in Table 2. 
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Table 2. The single activity coefficients for common and trace ions 

and their complexes (Y,) 

! 5.$29x 10° 0.02397 0.04860 0.1347 0.2403 0.3792 0.5036 

YT my? * 0.8989 | 0.5953 0.5169 0.4108 0.3577 0.3200 0.2982 

%c.'¢ 0.8975 | 0.5718 0.4838 0.3634 0.3033 0.2615 0.2379 

T.5¢ | 0.9729 | 0.8596 0.8173 0.7434 0.6959 0.6556 0.429) 
.° Re . ee 0.804% 0.7198 0.6632 0.6433 0.584? 

. 4 | 0.4462 0. 3089 v.2412 153 U.1Tul 

s 3 u.ssl4 0.4562 | u. 3233 0.2575 Ww. 2125 U.LISTT 

abr ee SPs: ou. 8049 0.7198 0.6642 U.6154 0.5842 

PMCS 0.9729 | URS 0.8173 0.7434 0.6959 0.6556 U.6291 

® L9T2>) | oR 23 0.R049 0.7198 0.6632 0.6154 0.5%42 
,'@ . | “S748 u. 4848 “u. 3634 0. 3033 0.2615 0.237% 

‘ca? UL SWON 5S 0.4657 337i 0.2733 2293 u.204" 

Tre’? 66,4 “u.$$24 0.4562 0.32733 0.2575 0.2125 0.1877 

To.'* OL &YTS | u.STIS u. 4838 0. 4634 0. 4033 Uv. 2615 0.237% 

eis Wie, oe ) uw asuy O.RITS 0.7440 U.6°64 0.6562 ug 

ru | ose? | oolsse2 | 0.4527 (. t1N3 0.2518 0. 2065 UL ERTS 

re Wrens twee The wnt 4 O.9775 0.48 0.45 86 

2. Concentration (m) 

All ion concentrations are given in gram-moles by weight. The common ion 
concentrations at the seven measuring stations are given in Table 3. 

Table 3. Common ion concentrations at the seven measuring stations (m) 

S(%e) 0.0302 1.242 2.518 6.979 12.452 19.647 26.092 

Na?* 1.18 10-* | 0.0137 0.0312 0,095 0.163 0.257 0.341 

K* 1.31K 10 | 4.50K10-* | 9.03«K10-* | 2.40 10-' | 4.14 10-* | 6.01K10~-° | 7.34xK10-° 

M,’* 4.24 10°* | 1.79K10~-" | 3.68 10-" | 0.0104 0.0186 0.0295 0.0395 

Ca’? 7.58 10-* | 4.64% 10°* | 7.86 10-~ | 2.09% 10-" | 3.69% 10-’ | 5.79K10~ | 7.66 10-° 

cl 1.96K 10-* | 0.0189 0.0386 0.108 0.194 0.303 0.409 

soy- 2.64x10-" 1.03 10-* | 2.08%10-" | 5.67«10-* | 0.0100 0.0157 0.0210 

HCO; 2.20«K10-* | 1.25% 10-* | 1.30% 10-* | 1.12% 10-° | 1.40% 10-? | 1.59% 10-* | 2.11K10~° 

coy 6.95K10-" | 1.01 10-* | 1.05% 10-* | 8.6810 | 3.22K10-* | 7.52K10~ | 5.73K10~ 

Br- 3.78 10-* | 2.33«K10-* | $.04K10-* | 1.49% 10-* | 2.90% 10-* | 4.67K10~* | 6.13K10-* 

s. Equilibrium constant (°% ) n 

Thermodynamic constants have been used to calculate the equilibrium constants 
of the complexes. At present, the direct and precise determinations of 
equilibrium constants in natural sea water are still very difficult. We are 
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forced to use the equilibrium constants at zero ion concentrations and then 

revise these values for our equilibrium calculations. These values are taken 

from references 11, 12 and 15 and are tabulated in Table 4. 

Table 4. Equilibrium constants of the complexes for calculating the 

trace element species (LogB, ,) [4222219] 

lose ci- OH- cou)cr- | HCO; co}- sO3- Br- 

Zn: logf,, 0.4 4.4 5.8 2.1 5.3 2.3 0.2 

log®,, 0.61 12.89 

log8,, 0.53 14.0 

logf,. 0.2 15.0 

Cd: log?,, 2.0 5.0 6.1 2.1 5.4 2.3 2.0 

log8,, 2.7 10.6 3.5 

log #8 ,, 2.1 10.0 

logB 10.0 
Pb: log@,, 1.6 6.2 6.2 2.9 7.5 2.7 1.6 

log#,, 1.78 10.9 3.47 

log#,, 1.68 13.9 

hot 3 6 1.38 16.3 

Cu: logs ,, 0.' 2¢ 6.3 7.9 2.7 6.77 2.3 0.7 

lox /3,, “0.7 14.3 10.0 

log 7, 2.2 15.0 | 

log f,. 1.4 16.0 | 

*Taken from Long (1977). 

"ligand 

IV. Results and Discussions 

l. The results of our calculations are shown in Fig. 1-4 for the dissolved 

species of divalent Zn, Cd, Pb and Cu. From Fig. 1-4, it may be seen that for 

the Pearl River estuary (S% = 0.0302 to 26.092, pH=6.93 to 7.84), the main dis- 

solved species of these four heavy metals are: 

Zn: Zn**+, ZnCOH)$, ZaCl*; Cd; CdCl*, CdCl$, Cd?*; 

Pb: PbCOf, PbCit, Pb?*; Cu: Cu(OH)§, Cu(OH)Cl, Cu’*, 

Our results are quite similar to the model calculations of Long (1977). How- 

ever, the species of Cu(OH)C1° is absent from the results A Long since he has 

not considered the mixed complexes in his model.{11] From Fig. 4, it may be 

seen that Cu(OH)C1° is quite prominent and is certainly present in significant 

quantities. 
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2. Zn: In thé mixed wat system of the Pearl River estuary, the characteris- 

2+ 
tics of the Zngspecies is the prominence of free Zn . With the increase in 

+ 

S%.,. the perceBtage of ZnCl gradually goes up while Zn (OH) decreases. he 

changes are ra§her drastic in regions where SZ, is less than 5. On the otver 

3 
results indicate that the species of Zn are mainly influenced by the amounts of 

sea water in the Pearl River estuary. 

. + ; 
hand, the perctntages of ZnHCO remain low without too much varicstions. ¢ ¢ hese 

}. Cd: From Fig. 2, it may be seen that the Cd species are mainly the 

chlorides. With the increase in S%,, the species of CdCl” and CdC1,° become 

more prominent. In the regions SZ, = 0.0302 to 5.000, there are rapid decrease 
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in ca** and rapid increases in cdcl* and cdcl,”. Near the river (SZ = 19.000 

to 26.900), CdCl,” predominated over CdCl’. Thus the species of Cd are mainly 

influenced by the chloride ion concentration and not by the Ph. On comparing 
Figs. 1 to 4, it may be seen that the effects if chloride ions are ligands 
(complexing agents) are stronger for Cd than the other three elements. 

4. Pb: From Fig. 3, it may be seen that the distributions of Pb are quite 

characteristic in the Pearl River estuary, PbCO ° being predominant. The 
3 

influence of pH is not large. However, with the variations in S%., the per- 

centages of pp-* and Pb (OH) ~* decrease while the percentages of PbCO,” and 

Pbcl” increase. Near the river, there are competitive effects between co,” 

and Cl . 

5. Cu: As may be seen from Fig. 4, the results are quite different from Cd. 

In the Pearl River estuary, the complexing of Cl~ with Cu decreases and varies 

with S%., whereas there is less change in the percentage of Cu(OH)C1°. On the 

contrary, the effects of OH and CO - ligands are quite prominent and are 
3 

influenced by pH. 

In summary, the distributions of the dissolved species of the four elements in 

the Pearl River estuary are mainly influenced by S%, whereas the effect of pH 

is rather small. This indicates that when the river water and sea water mix 
in the Pearl River estuary, the fraction of sea water is the main factor. 

At present, there are certain disagreements about this type of theoretical 

calculation. In addition to the proper selection of equilibrium constants for 

complexing and the proper calculation of activity coefficients (in particular, 

the activity coefficients of the neutral compounds formed by complexing), etc., 
it has been recently suggested that proper models must consider the compound 
formations between the cloride ions and the anions!9]. This is quite different 

trom many chemical models fpuch as G-T model, etc.) in the past. Further 

research may be necessary for these questions. In this paper, we have simply 

used certain measured values and the G-T model to estimate the distributions 
ot the dissolved species of trace elements in the estuary waters. The validity 
ot these calculations is limited. The results are only approximations under 
certain conditions. However, these results may be useful for research on bio- 

logical systems, geologies and environmental protections in estuary waters. 
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HEAVY POLLUTION SERIOUSLY AFFECTS GUANGZHOU'S WATER SOURCES, ENVIRONMENT 

Guangzhou GUANGZHOU RIBAO in Chinese 24 Apr 82 p 1 

[Article by Wu Guoxun [6762 0948 3872] and Zhang Huizhong [1728 1920 1813]: 

"A Group of Advanced Collectives and Individuals in Environmental Protection 
Receive Praise; Present Environmental Pollution Is Still Very Serious, Control 

Work Must Continue" ] 

[Text] On 23 April, the people's government of the city held the Guangzhou 
Municipal Environmental Protection Awards Meeting to praise and award 112 

advanced collectives and 127 activists. 

Last year, our city combined efforts with industrial readjustment and technical 

improvement to actively launch treatment of the "three wastes", and carried out 
239 pollution treatment projects with an investment of more than 21 million 
yuan. The efforts have served an active function in improving and protecting 

Guangzhou's environment and in conserving energy. Last year, 66 treatment 

projects were completed and became operational, and 70 industrial boilers that 
emitted black smoke and caused serious pollution were rebuilt. Many units con- 

trolled and solved pollution problems through comprehensive utilization. For 
example, the Guangzhou Battery Plant gradually eliminated pollution caused by 

lead powder and dust and lead steam in nearby areas through technological 

improvement. Each year, the plant can also recover 90 tons of lead dust. Since 
last year, concerned departments have paid more attention to solving the actual 

problems in environmental protection. They included environmental protection 
work in plans to develop production and technical improvement, and gradually 
opened up channels to collect funds for treatment. Last year, our city 
arranged a total of 239 projects of treatment with an investment of 21.42 mil- 
lion yuan, equivalent to the sum of investments over the previous 7 years. 

Yet Guangzhou's environmental pollution at present is still very serious. 

Yesterday's meeting pointed out that the release of the "three wastes” in our 
city is still large, and the rate of treatment is still very low. Progress in 

treatment is still far behind that in such cities as Shaughai and Tianjin. 
Industrial enterprises have released large amounts of harmful substances be- 

cause of the serious waste of energy sources. These substances have seriously 
affected our city's water sources and environment, and they have directly and 

indirectly affected the health of city residents. The meeting asked each con- 

cerned department and unit to conscientiously plan present environmental 
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protection projects well, plan prevention and control of pollution well, plan 

prevention and control of pollution well, unify the development of production 

with urban construction and the protection of the environment, continue to 

complete the improvement of industrial boilers and treatment of sewage from 

hospitals, mobilize the masses to be self reliant and carry out environmental 

protection further. 

9296 
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RESEARCHERS SEEK ENVIRONMENTAL CAUSES FOR NATION'S HIGH INCIDENCE OF LIVER CANCER 

Beijing HUANGJING BAOHU [ENVIRONMENTAL PROTECTION] in Chinese No 2, 1982 pp 3-6 

[Article by Fang Rukang [2455 1172 1660]: “Environment and Cancer of the 

Liver” ] 

[Text] China is a nation with a relatively high death rate due to cancer of 
the liver. According to data on the death rates due to cancer of the liver in 

some nations provided by Japanese scholar Mitsuo Susuki, the death rate among 
mile . ctims of cancer of the liver in China is by international standards 19.6, 

ranking first among 30 nations, and the death rate among female victims is 7.9, 

ranking fourth. 

Cancer of the liver has been called “the king of cancers” or “the bastion of 
cancer”. This is because cancer of the liver grows inside the largest and 
essential organ of the human body--the liver. it begins unnoticed but develops 

quickly and the death rate is high. 

There are two types of cancer of the liver. One is called metastatic cancer 

of the liver. It is caused by the metastasis of cancer cells from other parts 
of the body to the liver. The other type is called primary cancer of the liver 

(i.e., what is generally called cancer of the liver). It originates and grows 
inside the liver. Under the microscope, primary cancer of the liver can be 
again divided into three types: One originates from a liver cell, called the 

liver cell cancer, which constitutes 90 percent of all cases of cancer of the 

liver in China. The second originates from the bile duct in the liver and is 
called bile duct cell cancer. The third is a mixture of the two. 

Chance Discovery 

At the beginning of 1970, a hospital in Shanghai City registered patients suffer- 

ing from cancer of the liver. By chance, it was discovered that most of these 

patients of cancer of the liver came from Qidong County in Jiangsu Province. 

[This attracted the attention of concerned departments. fo find the cause, to 

prevent and control cancer of the liver, and to overcome this so-called 

“bastion of cancer", a "“Qidong tumor science research team™ was established. 
Scientific research personnel conducted surveys of the local people and dis- 

covered that the ‘otal death rate of the residents of the county dropped from 
8.62 percent in 1958 to 5.87 percent in 1976, while the death rate due to 
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malignant tumors rose from 56.69/100,000 to 127.07/100,000. The death rate 

lue to cancer of the liver rose from 20.45/100,000 to 47.71/100,000. After 

1968, the death rate due to cancer of the liver basically fluctuated between 

45-530/100,000. Such a high ceath rate due to cancer of the liver is not often 

seen in the world. 

What attracted people's attention was that the occurrence of cancer of the liver 

in Qidong County was not evenly distributed but characterized by obvious 

regional differences. The whole county has 6 prefectures and 40 communes (not 

including the fishery communes). From 1958 to 1971, the annual average death 

rate due to cancer of the liver in the four communes in the northern part of 

Lusi Prefecture was lower at 10-17/100,000, while the death rate due to 

cancer of the liver in the Jianghai Prefecture in the southeastern pari was 

higher. Of the 8 communes in the whole prefecture, except Dafeng Commune, the 

death rate in the other communes surpassed 40/100,000. The death rates at 

Donghai and Hehe communes were 52.8/100,000 and 51.1/100,000 respectively. The 

death rate at Dongyuan Commune in the Haidong Prefecture in the eastern part 

was even higher, reaching 53.0/100,000, ranking first throughout the county. 

Even more puzzling was that the number of persons who died of cancer of 

the liver in Xining Commune and Tongxing Commune separated only by a river 

was very different. In Xining Commune north of Daoanhe, there were only 20 

deaths due to cancer of the liver from 1958 to 1974, but in Tongxing Commune 

south otf Daoanhe, the number reached 169 persons. 

The occurrence of these phenomena could not be easily understood from tradi- 

tional bacteriological, virological or parasitological explanations. Therefore, 

people proposed environmental and other factors. In this way, geological and 

environmental science workers who had always been regarded as unrelated to 

medical sctlence were absorbed into this scientific research team and began 

comprehensive surveys and studies that combined microcosmic and macrocosmic 

viewpoints. 

Examination of the Sites 

During the course of comprehensive surveys, eeologists discovered that although 

the two communes of Xing and Tonxing are separated only by ome river, the 

environments are very different. The land at Xining Commune in the north was 

tormed 2,000 years ago. The saline and alkaline contents in the soil are rela- 

tively low. The topography is relatively high and cool, generally more than 5 

mters above sea level, and the water system is relatively regular. Water tlow 

is smooth and the water quality is better. The land of Dongxing Commune in the 

sith was formed within the last 100 to 200 years. The saline and alkaline con- 

tents in the soil are relatively heavy. The topography is relatively low, | 

cnerally less than 5 meters above sea level. In particular, the water system 

is complex. There is a lot of stagnant water and the water quality is poor. 

Residents drink a lot of water from residential ditches and covered ditches sur- 

roewnding their houses. poor water quality and pollution of drinking water are 

very commonplace in Qidong County. 
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in order to broader the field of view, open up new ideas, conduct comparison, 

a “comprehensive cancer of the liver inspection team of three provinces and one 

city" was established in 1975. It went to the sites to inspect, collect infor- 
mation, and separate regions in China with epidemics of cancer of the liver 

into four categories/according to survey data on deaths due to cancer of the 

liver in 16 provinces, cities and autonomous regions: low epidemic areas of 

10/100,000, including 9 provinces and cities; medium epidemic areas of 
10-19/100,000, including 6 provinces and cities; high epidemic area of 
20-29/100,000; and severe epidemic area of > 30/100,000. The results showed 
that the regions and counties with an average death rate due to cancer of the 

liver in China are mainly concentrated to the coastal regions of Jiangsu, 
Shanghai, Zhejiang, Fujian, and Guangdong. In Guangxi, the counties Of Fusui 

and Wuming form a central region with a high death rate. 

fhe higher death rates were 51.69, 100,000 in Qidong County in Jiangsu and 

55.58/100,000 in Fusui County in Guangxi. Some communes (such as Changping 
Commune with a death rate of 77/100,000) and some brigades (such as the Mumin 

Brigade of Changping Commune with a death rate of over 100/100,000) had even 

higher death rates. The death rate due to cancer of the liver in the Foshan 

Prefecture in the Pearl River Delta in Guangdong was also high. For example, 
the death rates were 23.85/100,000 at Jiangmen, 23.64/100,000 at Shunde, and 

21.72/100,000 at Foshan. 

Many counties and cities with a high incidence of cancer of the liver were also 

discovered in other coastal river deltas, such as Tongan at the mouth of 

Jiulongjiang with a death rate of 42.10/100,000, Xiamen with a death rate of 
'7.05/100,000, and Quanzhou City on Jinjiang with a death rate of 28.06/100,000. 

ln addition, the death rates due to cancer of the liver of some islands were 

tlso relatively high, such as Dongshan Island in Fujian which had a death rate 

reaching 46.0/100,000, Pingtan Island with a death rate of 29.29/100,000, Nanao 

[sland in Guangdong with a death rate of 27.84/100,000, Zongming Island in ral 

Shanghai with a death rate of 37.42/100,000, and Changhai Island in Liaoning 

with a death rate of 17.15/100,000. 

In conclusion, the characteristics of the geographic distribution of cancer 

of the liver in China are: a higher death rate in the south than in the north, 

i higher rate in theeast than in the west, and a higher rate in the coastal 

region of Donghai than the inland regions Cancer of the liver is more 

prevalent in warm regions, damp regions, regions with more rain, lowlands 

river deltas and coastal regions and islands. 

Exploring the Cause of the Disease 

In the past, some people believed that cancer of the liver in China was related 

to liver-rot from eating "raw fish" (raw fish meat). But this cannot explain 
the occurrence of cancer of the liver in regions where p.ople do not eat raw 

fish in China and in the world. Also, liver-rot generally causes only bile 

duct cell cancer, thus, it does not explain the cause of 90 percent of all liver 

cell cancer cases. Some people believe cancer of the liver may be related to 

blood tlukes, but people have discovered that the epidemic regions of these 

two diseases do not coincide. There are still others who believe that cancer 

ot the liver is related to alcoholism. According to statistics, habitual 
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drinkers constitute about 40 percent of patients of cancer of the liver. But 
this does not easily explain why there are less cases of cancer of the liver 

among Europeans and Americans with more alcoholics. In the past, a lot of 

emphasis was placed cn malnutrition. But some regions with a high percentage 

of occurrence show that the nutritional conditions of patients of cancer 

of the liver and those who are not patients of cancer of the liver are not 

visibly different. 

In recent years, many people have concentrated on studying the “viral causes 

and chemical causes" of cancer of the liver. But when people used the electron 

microscope to inspect liver cancer cells, most of them did not observe viroid 

grains. More importantly is that the "theory of viral hepatitis” still cannot 
explain why there are many people suffering from hepatitis but only a few among 

them suffer from cancer of the liver. 

The relationship between hardening of the liver and cancer of the liver has been 
closely studied for a long time. About 70 percent of the patients o% cancer 

ot the liver also suffer from hardening of the liver at the same time, and 

patients suffering from hardening of the liver who also have cancer of the liver 
visibly outnumber those without hardening of the liver. Whether these two are 

related by chance or by cause and effect (i.e., cancer of the liver caused by 
hardening of the liver, or hardening of the liver caused by cancer of the 
liver), or whether both are different results of an unknown factor, we do not yet 
know. In conclusion, the cause of cancer of the liver is stiil unknown. 

The Proposal of Environmental Problems 

The proposal of environmental causes of cancer originated first from the 

regional difference in the distribution of cancer. 

Compared to other cancer diseases, the regional difference in the distribution 

of cancer of the liver is more obvious. It is mainly distributed among the 

Equator and in the warm temperate zone; it is less common in the cold temperate 

zone and the trigid zone. 

The death rate due to primary cancer of the liver in the world is highest in 
Asia and Africa. The rate of occurrence is the highest in regions with higher 

temperatures and higher humidity, and such climatic conditions provide condi- 

tions for the growth of molds. In recent years, many types of molds have been 

separated out from grains of regions witha high incidence of cancer of the liver, 

especially the toxin of flavacol flavobacterium. In some regions with a high 

incidence of cancer of the liver, it was found that such a high incidence was 

related to the fact that local residents consume certain moldy grains more 

(especially corn and peanuts). It has already been proven that the toxin of 

tlavacol is the strongest toxin currently known to induce cancer of the liver 
in animals. 

The theory of cancer epidemic due to immigration is more convincing in proving 

the environmental causes of the disease. ‘he incidence of cancer of the liver 

among whites and blacks in North America is low but the incidence of cancer 

of the Liver among African blacks is at least 3 to 7 times higher than that 

among American blacks. Almost all cases of cancer of the liver in Singapore 
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occur in residents of Chinese ancestry born in China while the incidence in 

their otfspring visibly drops. The incidence of cancer of the iiver in American 

citizens of Chinese ancestry born in China (first generation) is 11.34 times 

higher than that among American males and 3.11 times higher than females. 

[he incidence among American citizens of Chinese ancestry is lower than that 
of the Chinese population. The incidence of cancer of the liver among American 
citizens of Chinese ancestry born in America is 3 1/3 lower than that of 

American citizens born in China (first generation). The incidence of occur- 

rence of cancer of the liver among the more than 2 million Chinese mainland 

immigrants born in Hong Kong is 0.5/100,000, while the incidence of cancer of 

the liver among the more than 1.4 million immigrants born in Guangdong is 

12/100,000. Immigrants usually marry within their own race, therefore such 

change in the incidence, instead of attributing it to hereditary factors, it 

would be better to attribute it to the changes in environmental factors and 

living habits. 

Recently, some scholars in China believe pollution of water may be a cause of 

cancer of the liver and they point out that there is a "unique relationship 
between drinking water and cancer of the liver". They investigated Rudong, 
Haimen and Qidong Counties in Jiangsu and discovered that in the regions with 

a high incidence ot cancer of the liver, the residents mainly drink polluted 

water trom residential ditches or covered ditches, followed by river water 

(mostly stagnant water), and a few drink well water. This situation was also 

observed in Zongminy and Nanhui counties in Shanghai City where the incidence 

of cancer of the liver was high. 

In addition, a lot of valuable research material has also been proposed in the 
relationship between cancer of the liver and the differences between the amounts 

of nitrous acid salts and trace elements in the environment. But, because the 

occurrence of cancer of the liver has a relatively long period of incubation, 

a definite conclusion still requires a relatively long period cf study. Yet, 

the close relationship between the environment and cancer is publicly accepted 

today. Not long ago, the World Health Organization estimated that environmental 

causes may constitute 60 to 90 percent of all causes of human cancer. 

Preventing the Unexpected 

Some people believe that before the cause of the disease has been understood 

clearly, cancer of the liver cannot be prevented. Yet, in fact, if we can 

implement some effective measures based on those suspected clues already pro- 

posed, prevention is possible and necessary, doing so is needed to guard against 

the disease among the masses, and it is a good way to see if the ideas are 

correct. 

foday, some regions with a high incidence of cancer of the liver have already 

taken measures to "control water, inspect grains, preven. hepatitis" or "prevent 
molds", “detoxify and prevent pollution." The comprehensive examination of 
cancer of the liver showed that the incidence of the disease among residents 

drinking polluted water in ponds, in residential ditches or covered ditches is 

high while the incidence of the disease among residents drinking well water is 

low. Therefore, it is proposed that drisking wel] water, protecting water 

sources and improving the sanitation of drinking water are very important. 
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Food grains are the most important materials for the broad number of people. 

Managing food grains well, preventing molds, eliminating toxins are also impor- 

tant measures to prevent hepatitis. Warehoused food grains must be dried under 

the sun and dried in the shade, weeds and loose soil must be removed. Granaries 

should be built at high and cool places where there is a breeze and where it is 

dry. The ground surface should be level to prevent dampness. After food grains 

are dried and warehoused they must be frequently inspected. When absorption of 
moisture and dampness occur, they must be turned and dried in time. In trans- 
porting or processing food grains, pollution by molds should be prevented. 

Household food grain containers should also be disinfected to prevent insects 

and dampness. 

Sanitation should be emphasized in preventing hepatitis. Viral hepatitis should 

be prevented and controlled and attention should be paid to disinfection and 

quarantine. Blood donors should be examined for antigens related to hepatitis. 

Patients who have had hepatitis and hardening of the liver must be examined at 

fixed intervals and attention must be paid to follow-up visits. In addition, 
some localities must change the custom of eating “raw fish" and heavy drinking. 

9296 
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POLLUTLON OF THE FOOD CHAIN DISCUSSED 

Tianjin WEISHENG KEPU BAO in Chinese 10 Jan 82 p l 

[Article by Zheng Shuyi [1728 2579 5030] of the Investigation and Research 
Office of the Tianjin City Environmental Protection Bureau: "Miscellany on 

Pollution of the Food Chain"] 

[Text] Chinese people have a saying: "Diseases enter through the mouth." 
This mainly refers to sickness due to eating unclean foods which have spoiled 

and become moldy. 

In this apsect, the lessons are painful and profound. In the early 1950s, 

shocking “regional diseases" occurred in Japan--mercury poisoning from eating 
fish, and osteodynia. At that time, taese deadly diseases puzzled many medical 

experts and they were helpless. Several years later, people learned: mercury 
poisoning from eating fish is the result of mercuric pollutants that entered 

the bodies of fish via water and subsequently the human body after eating the 

fish. Osteodynia resu.ted from a long period of eating "cadmium polluted rice" 

after cadmium pollutants entered the water and soil and were absorbed by the 
rice plants. These are typical cases of pollutants endangering health through 

the "food chain." They warn us that agricultural sideline products and aquatic 
products are important links in the pollution of the food chain and we should 
not be careless. 

What course does pollution of agricultural sideline products follow? The fol- 
lowing are worth noting: pollution of bodies of water, pollution of soil, 
irrigation using polluted water, raising fish and aquatic life with polluted 

water, and pollution by residual farm chemicals. Here, the general situation 
can be seen in some localized regional cases of pollution of food grains, 

vegetables, melons and fruits, eggs and fish. 

The lower reaches of the Su Canal were once polluted by industrial waste water 
containing mercury. Investigation discovered that some fish contain as much as 

1.6993 milligram/kilogram of mercury in their bodies, over 5 times the allowable 
level f : isumption. The content of mercury in rice grains of a certain 

region ‘ the canal reached a high of 0.168 milligram/kilogram. Mercury was 
even fo n some grapes. In regions irrigated by polluted water for long 

periods, cue highest content of mercury in some rice grains was found to be 

0.257 milligram/kilogram, and some wheat also contained as much as 0.176 

milligram/kilogram of cadmium. Some vegetables contained as much as 0.75 

milligram/kilogram of lead. In the bodies of fish raised in polluted water 
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reyions, the average content of chromiun in some was 0.95 milligram/kilogram. 

Massive use of organic chlorine farm chemicals had left residues in certain 

food grains, meats and eggs. Some corn contains a high content of 1.03 

milligram/kilogram of 666. Some sorghum contains as much as 0.100 milligram/- 

kilogram of DDT. Some pork contains as much as 4.44 milligram/kilogram of 666, 
and some chicken eggs contain as much as 4.27 milligram/kilogram of DDT. 

Although the above data are the measured results of individual samples, and 

some of the residual substances should also be present in definite amounts in 
the human body, but the problem is to prevent accumulation over the normally 

needed amounts and to prevent them from causing sickness. For this, the meas- 

ures that should be taken are: first, to treat the “three wastes" of industry, 
stop pollution in water regions, soil and agricultural sideline products; 

second, to carry out foodstuff inspection of agricultural sideline products, 

take preventive measures; third, avoid eating agricultural sideline products 

from certain polluted regions over long periods, appropriately adjust the 

composition of the diet, etc. In general, for people's health, we must prevent 

"diseases from entering through the mouth," and pay attention to the problem of 

pollution of the food cain. 

9796 
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COMPREHENSIVE REGIONAL PLANNING PROPOSED TO IMPROVE URBAN ECOSYSTEMS 

Guangzhou HUANJING [ENVIRONMENT] in Chinese No 3, 1 Mar 82 

[Article by Zhang Shuzhong (1728 2885 0022), Deputy Chief, Office of Environ- 
mental Protection, State Planning Council] 

[Text] When people think of ecology, they cite forests, rivers, lakes and 

meadows as examples, without any mention of cities. Actually, the ecosystem 

of tne city is a special and complex one centered around people and is estab- 
lished by its various interreiationships with other bio-organisms and non- 
living matter. Not only is this system controlled by the natural environment, 

it is also strongly affected by the social environment. 

Mass population growth and concentration are characteristics of the urban eco- 

system, expressed as a disturbed balance in plant growth, a scarcity of wild- 

lite, and a suppression of microbiological activity. On the other hand, pollu- 

tion of natural environment, which is characteristic of the non-living systen, 

is caused by concentration of dirty contaminants in the cities, the result of 
massive energy use in various human activities. This has diminished the regula- 

tory capacity of the natural environment, resulting in a lowered environmental 

quality. ) 

In the natural ecosystem, energy and matter can sustain the survival needs of 
living organisms in the system, but in the urban ecosystem, large infusions of 

matter and energy from other ecosystems by manmade means are needed. At the 

same time, large amounts of waste matter resulting from the production and 
daily living activities of the urban population cannot be degraded within the 

system and requires channeling into other ecosystems. For this reason, the 
circulation of matter and energy in an urban environment describes an expanding 

type of ecosystem. 

In the urban ecosystem, urbanization continues to affect man, and man undergoes 

an ecologic transtormation in this self-domestication process. At the same 

time, rapid urbanization also created environmental chaiszes that affect the 

health of the population. According to 1975 statistics for the city of Shang- 

hai, the mortality rate from lung cancer was higher for the city than for the 

suburbs. Analysis of lung cancer mortality data from statistics for Peking 

trom 1974 to 1978 also showed higher rates for industrial over urban areas, and 

urban over closer suburban areas, and close suburbs over outlying suburbs. 
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Air pollution is an unusual feature characteristic of the urban environment, 

and benzo(a)pyrene in the urban atmosphere is known to be highly carcinogenic. 

fogether with its increased concentration in the atmosphere, the incidence and 

mortality rates of lung cancer also show a corresponding increase. 

Today, with accelerated industrial development and continued population growth, 

urbanization has reached new heights. Because the city has to find needed 

resources, it has intensified this stripping of the natural resources and 

disrupted the natural ecological balance. For this reason, in order to survive, 

man must not surround himself with hazards from various waste materials he had 

created in the first place. Instead, he must take positive steps to regulate 

this relationship between himself and his living environment, particularly to 

control and protect the balance of the urban ecosystem, for it to evolve ina 

direction suited to his existence and development. 

As the city is the socioeconomic center of a nation or a region, its rational 

development and overall layout are the foundation of good urban planning. At 

the same time, the city is an essential part of any national conservation pro- 

gram. With respect to national conservation, China is quite concerned about 
urban planning and construction and has given the urban ecologic system legal 

protection. Article Seven of the Environmental Protection Act of the Chinese 

People’s Republic (provisional) states: ‘To plan and build the ideal modern 

city, all new restoration and construction in the city must be based on cli- 

matic, geographic, hydrographic and ecologic conditions. To prevent pollution 

and other public hazards, all industrial, residential and public facil ities, 

together with green zones, must be evaluated for their environmental impact, 

their overall planning and their rational location." 

What is considered the ideal city? Its basic requirements must at least con- 

sider man's existence. They must allow him to breathe fresh air and to drink 

clean water in his living environment, and to work and rest in peaceful sur- 

roundings. To attain such a planned and orderly environment where the skies 

are blue, the water is pure, the air is fresh, the surroundings are quiet, and 

the noise is minimal, steps must be taken. From an ecological standpoint, does 

achieving this mean that basic requirements for building a first class modern 

city have been met? 

What then, is to be done about those already polluted cities? In the urban 

environment, man has always been in charge. In addition to his administrative 

and management skills, the favored position of man in this ecosystem must be 

expressed in such a way that he can take an active role to balance the various 

relationships within the ecosystem with self-awareness, and to protect the 

natural resources and the environments regenerative capacity, for cities to 

become “homes" where people can live and work in peace. 

However, cities (particularly large ones) do not have adequate resources to 

revulate themselves. ‘or this reason, controlling the urban ecosystems balance 

must be carried out in a broader regional context, which means a regional view 

must be taken. 
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in its development, the progression of human society leads to changes in the 

natural environment, and urbanization cannot be avoided. Under conditions of 

icute population growth, the ecologic balance within urban limits cannot be 
assured. So, to maintain the urban ecologic balance, what measures are needed 

that will allow the city to become an ideal urban model? 

fo resolve the complex problems of environmental pollution, most approaches 

abroad adopt a comprehensive regional plan for the environment, to protect it 

ind allow reasonable use of its resources. To evaluate socioeconomic benefits, 

an economic perspective must be taken in promulgating such environmental pro- 

tection measures. Therefore, to protect the urban ecosystem and to improve the 

quality of this environment, an urban environmental plan must first be designed. 

The goal, from the perspective of regional ecologic balance, is to make full use 

of natural conditions. Therefore, legical planning and utilization of urban 

manpower and land and natural resources to establish a link between the urban 

ecosystem and other ecosystems within the region are called for. This way, 

the urban ecosystem can evolve in a direction compatible with man's existence 
ind development. Some examples of such planning are determination of the 

relationship between urban characteristics and environmental quality require- 

ments; establishing the relationship between controlled urban population growth 

ind environmental capacity; finding the link between orderly production and 

utilization of natucal resources; purposeful planning and conduct of production 

based on ecologic requirements; regulation of all relationships within the 

ecosystem through economic, administrative and legal measures that fully sup- 
port reducing pollution and cleaning the environment by natural means; and use 

ot comprehensive regional measures etc., for a systematic overall study of 

environmental quality. 

The urban ecosystem is an unusual one that straddles both the natural and social 

environments in good part. For this reason, when technical plans and measures 

are being considered for controlling and regulating various relationships 

within the urban ecosystem, they must proceed from these two perspectives. 

This is a basic principle and technique to be followed in studying the urban 

ecosvstem. 

CSO: 5000 /4031 
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ACADEMY OF SCIENCES MARSHALS FORCES TO STUDY BEIJING ECOSYSTEM 

Beijing GUANGMING RIBAO in Chinese 1 Feb 82 p 1 

[Article by Ke Huan [2688 3883]: "Building a Clean and Beautiful Capital, The 
Chinese Academy of Sciences Develops Ecosystems Research in Beijing City"] 

[Text } To implement the four directives for construction of the City of Bei- 
jing issued by the Secretariat of the Central Committee to build Beijing into 

the cleanest and the most beautiful first class city, the Environmental 

Sciences Committee of the Chinese Acadeny of Sciences has organized the forces 
ot many disciplines and has cooperated wit:. concerned units of Beijing City to 

develop ecosystems research. 

This research project will first comprehensively analyze the natural conditions, 
population movements, urban construction, land utilization, economic development 

and environmental quality in Beijing City on the foundation of summarizing the 

missive amount of past work and will draw up ecological, socio-economic and 
environmental zones for the whole city. The second step will be aimed at. 

presently existing problems of energy in Beijing City's ecosystem and material 

flow. It will thoroughly study the city's energy, hydraulic resources, vege- ‘ 
tables, garbage, trees, green areas and the need for water surfaces and possible 

conflicts to find scientific countermeasures for rational adjustment and control. 

Finally, the best design and model for urban construction that takes care of 

economic and population developments and that also assures a good environment 

will be produced by combining all factors and by utilizing the methods of sys- 

tems analysis. Th‘s will provide an ecological reference for realizing the 

directives of the Central Committee. 

This research project will be carried out in stages and headed by famous 

ecologists Ma Shijun [7456 0013 7486] and Hou Xueyu [0186 1331 3558] who ar« 

members of the Academic Department with the participation of the Geography 

Institute, Plant Institute, Environmental Chemistry Institute, Zoology Insti- 

tute subordinate to the Chinese Academy of Sciences and the Ecology -enter. 

9296 
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BELJING EXHIBIT HIGHLIGHTS DESTRUCTION OF NATION'S ECOLOGICAL SYSTEMS 

Be ijing GUANGMING RIBAO in Chinese 21 May 82 p 2 

[Text] According to our reporter, Jin Tao, the "China Protection of Nature 
Exhibition" geared to the theme: “Beware! Don't destroy your own homeland" 

which opened to the public at the beginning of April has aroused sharp public 

reaction. Many scientific workers and viewers admitted that they were so 
shocked by the destruction of the natural ecological system of certain locali- 
ties in China that they believe immediate protection measures are called for 
because many rare animals and plants are on the verge of extinction. 

In addition to a vivid presentation on the basics of ecology, the "China Pro- 

tection of Nature Exhibition" also uses many charts, specimens, televisions 
and slides to illustrate the ecological systems of the forests, grasslands, 

lakes, rivers and coastal lines in China, and how they are being destroyed by 

irrational exploitation and utilization. Here the viewers may see for them- 

selves the disastrous water loss and erosion, floods and avalanches along the 

ipper and mid-reaches of the Changjiang caused by uncontrolled felling of trees; 

the drving up of the grass sea in Guizhou due to encroaching reclamation from 

all sides; the grasslands once known for "cattle and sheep roaming in wind- 

swept grass” which, due to excessive grazing and reclamation, are now degen- 

erating and are plagued by recurrent visitations by rats; and the drying up 

of ftishery resources following the disruption of the oceanic ecological system. 

This part of the exhibition is based on scientific evidence to educate the pub- 
lic on the importance of the protection of nature and the serious consequences 

brought on by the destruction of the natural ecological equilibrium. Viewing 

the destruction of nacure in the fatherland, many viewers felt deeply grieved. 

A pupil from the Kangleli Elementary School, Beijing, wrote in the visitors’ 

book: “Please arrange to run more exhibitions like this to teach us to love 

and protect nature when we are little.” A student from the 9th Middle School, 

Beijing, points out: "I hope the exhibition will lead to some enforcible 

measures. It would be best to publicize throughout China the spirit and the 

content of the exhibition to enable more people to understand the importance 

of protecting natural resources. 1 hope all leading comrades concerned will 

pay close attention to the exhibition." 

Minv tamous scientists think it is very immportant to run an exhibition lLixe 

this to make the people of China feel concerned about the protection of nature. 

Yane Hanxi, a famous ecologist and vice-chairman of the Chinese National 
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Committee on "Man and the World of Living Things,” points out: “It is not 

enough to have the scientists feel concerned about the protection of nature. 

Even more impertant is to make the masses feel concerned because (hat is the 

key to the effective protection of nature." He believes the most meaningiul 

work is to make the young people learn to love animals, plants, and nature to 

enable them to develop a profound love for the world of nature to which they 

are closely related. Ma Shijun, member of the Chinese Acadeny of Sciences and 

chairman of the board of directors of the Chinese Ecological Society, said: 

"If mankind wants to utilize natural resources continually and preserve a 

quality of environment fit for human life and work, they must understand nature 

ind observe nature's laws.” He believes that China must pay close attention to 

the establishment of nature protection zones, only then can we maintain the 

dynamic natural equilibrium required by the world of nature; protect endangered 

animals and piants, including microorganisms; preserve biological resources 

(gene banks), an important source for man to improve the existing breeds of 

living things; and provide important bases for the study of natural sciences, 

especially ecology. 

Atter viewing the exhibition, many biologists said that protecting nature is 

protecting monkind. Failure to protect nature would lead to the drying up of 

natural resources. Zhang Jie and Wang Song, technicians of the Institute of 

Zoology ot the Chinese Academy of Sciences, cited many instances to show that 

the destruction of ecological balance is much more serious than what the exhibi- 

tion presented, even within nature protection zones, the killing and hunting ot 

rare animals continues, this can not be tolerated. Wang Xianbo of the Botany 

Institute of the Chinese Academy of Sciences believes that “the most basic 
matter under existing circumstances is the promotion of education on environ- 

mnt, and that all possible vehicles should be used to popularize the knowledge 

on protecting nature to enable everyone to understand and love nature and be- 

come so concerned about the destruction of nature that they will become more 

rational in utilizing nature.” 

The exhibition is held under the auspices of the Environmental Protection Oftice 

otf the State Council, the Chinese Zoology Society, the Chinese Natural Science 

Museum Society and the Beijing Nature Museum. 

5 360 
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BETTER DISTRIBUTION OF INDUSTRY, STRONGER MANAGEMENT WOULD EASE GROWING 

POLLUTION PROBLEM 

Beijing HUANJING BAOHU [ENVIRONMENTAL PROTECTION] in Chinese No 6, 1981 pp 2-5 

[Article by Qu Geping [2575 2706 1627]: “Control of Industrial Pollution-- 

Part Six, Major International Environmental Problems”) 

‘Excerpt] Control of Industrial Pollution in China 

Environmental pollution in China today comes mainly from industrial production. 

This type of pollution not only causes serious damage to cities, it also 

spreads to the rivers and tne agricultural environment. We frequently hear 

this kind of argument: We cannot “walk the old road of creating pollution 

first and then clean up” as the capitalist nations have done. This is correct. 

But, how can we not walk the old road? There are no practical measures. 

Therefore, this old road is difficult to avoid. According to statistics of 

the ten provinces and cities of Beijing, Shanghai, Neilongjiang, Hebei, Henan, 

Anhui, Fujian, Liaoning, Sichuan and Shaanxi, a total of 37.3 million tons of 

industrial waste water and sewage was released each day in 1979, an increase of 

7} percent over 1978 and an increase of 21 percent over 1977. The amount of 

waste gases released each day amounted to 6.3 billion cubic seters, an increase 

ot 5 percent over 1978 and an increase of 17 percent over 19;/7. Each year, the 

mount of waste dregs released amounted to 310 million tons, an increase of 

$} percent over 1978 and an increase of 10 percent over 1977. Therefore, con- 

trolling industrial pollution is an urgent problem facing us. 

Domestic and foreign experiences prove that it is completely possibie to con- 

trol industrial pollution within an appropriate environmental standard. This 

requires the establishment of corresponding policy and management measures. 

At present, the tollowing three measures are being implemented: 

First, rational distribution of industry. Newly built industries, including 

urban roadside industries and commune and brigade industries in farm villages, 

should all be rationally distributed under unified planning. They should never 

izain be allowed to be established anywhere without regard to environmental 

demands. Old enterprises that are irrationally distributed should be combined, 

onverted to producing something else and treated. Those that seriously pol- 

lute should stop production or be moved. After a period of readjustment, these 

ettorts will make the distribution of industry more rational. 
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IMPROVED TREATMENT METHODS PROVIDE MORE WATER FOR XI'AN'S INDUSTRY, AGRICULTURE 

Xi'an SHAANXI RIBAO in Chinese 13 Apr 82 p 2 

[Article by reporter Wang Hao [3769 8504]: "Xian City Uses Natural Purification 
and Artificial Treatment Methods To Utilize Sewage Rationally and Ease the 

Competition for Water Between Industry and Agriculture" ] 

[Text] Xi'an City combined natural purification and artificial treatment to 

rationally utilize sewage from industrial production and living to irrigate 
farmland. Good results have been realized in increasing the production of 

food grains and cotton and in easing the conflict between industry and agricul- 
ture in the use of water. 

Because Xi'an City has continued to expand, the population has increased dras- 

tically. For many years, the supply ot water for incustry and living could not 
meet the demands. Water for agricultural production in the suburbs could not 

be guaranteed. Frequently, industry and agriculture competed for water. On 
the other hand, a ‘ot of sewage was released within the city and in the 

suburbs every day. This polluted the environment and affected ecological 

balance. How to solve these two problems became a major problem that affected 

the development of the whole city's industrial and agricultural production and 
the people's life. Sewage contained nitrogen, phosphorus and potassium and 

other chemical elements. They can fertilize the fields and increase output, 
but sewage also contains a definite amount of harmful substances. If these are 
properly controlled, urban pollution can be reduced, water sources can be con- 
served and the treated water can be used to irrigate the farmland and increase 
the yield of food grains and cotton. Therefore, the city decided to proceed 
from actual conditions, combine indigenous and foreign methds and work along 

both lines to regard sewage as a resource to utilize rationally to benefit the 
people. Besides rebuilding the existing polluted water treatment plant, expand- 
ing its capabilities from treating 60,000 tons of sewage a day to 120,000 tons, 
and changing primary sedimentation to secondary biochemical treatment, the main 

efforts relied on the Banhuigu Administration Bureau. Four purification reser- 
voirs were connected, in the northwestern suburbs. Each reservoir served to 

settle harmful substances contained in the sewage. Purification by the reser- 
voirs was combined with a set of scientific management methods to use sewage 
for irrigation within the irrigated area under the jurisdiction of the Banhuiqu 

Administrative Bureau. The methods prevented pollution and developed benefits. 
They involved drawing clean water, polluted water and underground water during 
ordinary times and mixing the water for irrigation. Before the crops matured, 
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irrigation with polluted water was stopped and only clean water was used for 
irrigation to prevent harmful elements from .ccumulating in the grains. Small 

border irrigation and furrow irrigation were carried out. Irrigation alter- 

nated between 30 and 70 percent or 20 and 80 percent so that the crops bene- 

fited evenly. The city's sewage treatment plant, the sewage irrigation experi- 
ment station and the agricultural environmental protection monitoring station 
also strengthened monitoring work and provided data and information on harmful 

elements in time. They cooperated closely and strengthened control to do the 
work of rational utilization of sewage to irrigate farmland. 

Xi'an City has realized visible results in utilizing sewage to irrigate farm- 
land. The suburban area drew sewage to irrigate farmland using the method of 

purification by reservoirs and artificial treatment. Large scale increases in 

output were common. Per mu yield of food grains increased from 400 jin to 
1,100 jin. [mn one year, more than 4,000 yuan in net income were earned for 
the state. The per mu yield of the cotton fii “~ also increased from 40 jin 
to 100 jin. The utilization of sewage to ir~ .e the fields conserved chemi- 
cal fertilizes, labor, animal force, machine., electricity and transportation. 

The cost of production per year per one hundred mu of land dropped 60 yuan. 

Utilization of sewage to irrigate the fields prevented sewage from flowing 
into the Wei River, Sanmenxia and the Huanghe area and from causing pollution 
and also eased the conflict between industry and agriculture to compete for 

water in Xi‘an City. 

To further prevent environmental pollution and rationally utilize sewage to 

irrigate farmland, promote development in production and protect the people's 
physical health, the environmental protection department of Xi'an City urged 

the Hydroelectricity Bureau and the Banhuiqu Administrative Bureau to select 

topics in applying mud as fertilizers, preventing pollution by heavy metals 
and te mobilize technical forces to study these topics. Under the unified 
leadership of the provincial environmental protection bureau, universities 
and colleges and scientific research departments in the Xi'an area were 

organized to conduct an overall evaluation of the environmental quality of the 

area irrigated by sewage in Xi'an. They also surveyed underground water in 

the shallow soil layers and the conditons of vegetables and fish, took active 
preventive and control measures, and established a whole management system to 

prevent and control environmental pollution. 

9296 
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SILVER COMPANY ACHIEVES GOOD RESULTS IN CONTROLLING WASTE WATER 

Lanzhou GANSU RIBAO in Chinese 2 Apr 82 p 4 

[Article by Xu Yang [1776 2254]: "Silver Company Treats Waste Water With 
Outstanding Results"] 

[Text] The treatment cf industrial waste water and polluted water from produc- 
tion at the Silver and Nonferrous Metals Company is an important scientific and 
technical project of environmental protection. Up to now, the amount of waste 

and polluted water released by the company itself has dropped from the more 
than 50,000 tons of the past to over 10,000 tons. The amount of harmiul waste 
water dropped from over 20,000 tons in the past to 7,000 to 8,000 tons. Of the 
19 sources of harmful waste water at the company, 17 have already been pre- 
liminarily treated. The retrieval and utilization rate of water has increased 

from 62 percent in 1979 to 74 percent. 

In the past, this company followed the crooked road of first building and then 

treating. Thus, pollution by water, gases, slag and dust was very serious. 

In recent years, the company's leadership emphasized the treatment of waste 
and polluted water as a major task. They delved deeply into the actual situa- 
tion, surveyed and studied, insisted on carrying out the effective measure of 
"separating the flow of clean and polluted water, classifying polluted water, 
treating pollutants comprehensively, taking retrieval and utilization and scat- 
tered treatment as the main effort and centralized treatment as supplementary" 

after investigating the polluting sources clearly and establishing treatment 
plans. The company purified each shop and each work section and established 
facilities for recycling and utilizing waste water, and built a structure at 
the general exit of waste and polluted water for key treatment. 

Now, this company produces 567,000 tons of waste water each day. After treat- 

ment, retrieval and utilization, the value of water thus retrieved was worth 

more than 113,000 yuan. 

9296 
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SHANGHAI PAPER PULP MILL REDUCES POLLUTION 

Shanghai JIEFANG RIBAO in Chinese 21 Mar 82 p 1 

[Article by correspondent Tang Rencheng [0781 0088 2110] and reporter Jiang 
Mengdan [5592 1125 0030]: "The Shanghai Paper and Pulp Plant Becomes a Clean, 

Uniform, Beautiful Factory"] 

[Text] During the "all people decorum and courtesy month", a factory that 
specially utilized waste and created serious pollution--Shanghai Paper and Pulp 
Mill, was praised by the party committee of the city's light industry bureau as 
the model plant with a beautified environment throughout the whole light indus- 
try system. This factory spent 3 years changing itself froma “dirty, dis- 
orderly, poor" factory surrounded by foul smells, black liquids, white dust 
into a civilized factory that is "clean, orderly, beautiful." It has been 

praised many times as the advanced patrictic and sanitary unit of the ward, 

the bureau and the city. 

The raw materials used by this factory in production were mostly residues left 
vver from production by other plants. The scraps of wood needed a day amounted 

to 130 tons, and there were also a large quantity of waste alkaline liquid 
released by the printing and dyeing plants. During the process of using waste 
materials to manufacture pulp, three new types of waste products were produced: 
One was smelly gas which frequently spread to several kilometers away. The 
second was black liquid which was several times more concentrated than black 
ink. The third was white dust amounting to two full tons which spewed out from 
the . .rge chimney each day. In the past, these pollutants profoundly damaged 

the surrounding school, hospital, factory and harmed the residents, and they 
made the factory premise very dirty. "The ground was covered with ‘soy sauce 
soup', dust flew everywhere, entering the door required wearing rain boots, 

grass and trees did not live long." This was the people's vivid description of 

this factory. 

In recent years, this factory insisted on actively treating the three wastes. 
The plant changed the chemical raw materials and used fully concealed procedures, 
thus it eliminated the foul smell. By reforming the technology and by increas- 

ing the retrieval and utilization rate of alkaline, the "black dragon" on the 
ground wae captured. The new technique of using static electricity to remove 
dust conquered the "white dragon" in the sky. The environment of the plant 
underwent a fundamental change. On this basis, the plant further established 
a strict sanitation responsibility system. At work sections where there was a 
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lot of dust, dusting after every loading was required. The pulp manufacturing 
shop had more than 1,600 glass windows that had to be kept clean constantly. 

Each of 18 workers cleaned about 200 glass windows a month. The ccdres of the 

science laboratory worked as hard, they insisted on carrying out spot checks 
for sanitation once a month. When they had to attend meetings, they had to 
use morning or evening hours to make up for the time taken up by the meetings. 

A few days ago we conducted a “spot check" without prior announcement. When we 
visited this plant, all we saw were clean windows, clean houses, uniformity and 

cleanliness, and even the dirtiest work section of the past was cleaned up, 
now, rain boots are no longer required. Especially attractive were several 

pots of flowers and fir trees, oleander and Chinese roses in this small horse- 
shoe shaped factory. In the office building and living area were potted land- 
scape and miniature trees emitting fragrance. The leadership of this plant told 
us, from 1979, they dug three chi of soil, removed the alkaline soil and shipped 

earth to the plant for planting trees and flowers to beautify the environment. 
The plant even hired a retired worker with two apprentices to plant a small 
nursery to cultivate potted flowers. They took care of the flowers and trees 
that had been planted. They established a strict system and demanded repayment 
for damages. Shops that had to dismantle flower platforms for capital construc- 
tion had to obtain the approval by the plant administration, and the shops were 
responsible for rebuilding the flower platforms in their original form after 
completing capital construction. Now, this plant's more than 600 workers have 

500 square meters (including a shop outside the premises of the plant) of green 
surface. This year, their goal is to have one square meter of green surface 
area per person and to make the factory even cleaner and more beautiful. 

9296 
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SHENYANG SMELTER IMPROVES TECHNOLOGY, UPGRADES ENVIRONMENTAL PROTECTION 

Beijing GUANGMING RIBAO in Chinese 5 Feb 82 p 2 

[Article by Wang Ziqiang [3769 1311 1730], Zhang Jingde [1728 2529 1795]: 

"Shenyang Smelting Plant Improves Technology and Realizes Achievements in Both 
Production and Environmental Protection" } 

[Text] The Shenyang Smelting Plant implemented technical improvements centered 
around environmental protection and for 4 consecutive years, it has realized 
achievements in both production and environmental protection. From 1978 to the 
end of 1981, the whole plant produced more than 400,000 tons of sulfuric acid 
worth more than 40 million yuan by utilizing fumes alone. The plant made a 
profit of more than 6 million yuan from this and aided the production of more 
than 120 units in agriculture, forestry, light industry and textile industry. 

The Shenyang Smelting Plant was built during the 1930s. The equipment was 

obsolete. The amount of sulfur dioxide released through the 37 chimneys of the 
whole plant constituted 40 percent of the total amount of sulfur released in 
Shenyang City. The fumes polluted half of Shenyang City's air and the plant be- 

came a major polluting source. The state listed the plant as a unit which was 
ordered to treat pollution within a definite time limit. 

In 1977, the leading cadres of the plant recognized in surveys and studies that 

the plant was situated in the center of the city, it produced serious pollu- 
tion, and the masses complained strongly. To move the plant, to stop production, 

to ask for money for major reforms were not practical methods of improvement. 
The only way was to start out from the actual situation, be self reliant, and 

carry out technical improvement of the enterprise. They proposed a clear 
slogan "to see: survival and to seek development in environmental protecticn" 

they mobilized the cadres and the masses to join in the improvement of the 
enterprise. 

Foreign experts suggested the use of the Mitsubishi method or the flash smelting 

method to treat pollution by fumes in the copper smelting shop. This required 
major changes and would cost 10 million yuan. The plant's leadership decided to 

start out from the plant's own economic strength and China's technical level 
after conducting surveys and decided to carry out improvements on the basis of 
presently available equipment. This could solve the problem with an investment 
of only 1 million yuan. Nearly 20 million yuan in investment could also be 
saved even ‘f the acidification shop did not change to the use of the wet method. 



Because the right road was selected, the "big poisonous dragon" of the copper 
smelting shop that produced 70 percent of the amount of sulfur released by the 
whole plant and that had been harmful to Shenyang for 40 years was brought 

under contro! by the end of 1979. The 34 low chimneys were also basically 

treated. In 1980, 280,000 tons of polluted water from technological processes 
were treated. Within five months, the amount of polluted water released was 
reduced by 94.3 percent from that of 1978, basically reaching the allowable 
limits established by the state. 

In preparing the funds, they did not ask the higher authorities for money. 

They "consolidated" the plant’s funds for renovation and improvement, funds 
for major repairs and the portion of funds in the percentage of profits for 
developing production. These provided 90 percent of the capita! needed to 
improve the enterprise. From 1978 to 1980, they combined their efforts with 
major repairs and completed 37 projects in environmental protection and spent 
a total investment of 18.55 million yuan. After completion of these projects, 
the investment could be recovered in three years from the increased output of 
sulfuric acid, from the recovered negotiable metals, from conservaticn of water, 

and from exemption from fines for pollution. Over 20 million yuan could be 
saved. With the protection of worker's health, conservation in fuel, reduction 

of corrosion of machinery and reduced pollution of the plant's surroundings, 
the economic gain of the investment in environmental protection at the Shenyang 
Smelting Plant was more outstanding. During these three years, the value of 
industrial production and the profits of the whole plant also grew respectively 

by 7.7 percent and 30 percent annually, and the plant truly realized achieve- 
ments in both production and environmental protection. 
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TWO-YEAR EFFORT REDUCES INDUSTRIAL POLLUTION IN BEIJING 

Beijing GUANGMING RIBAO in Chinese 19 Apr 82 p l 

[Article: "Beijing City Combines Efforts With Industrial Readjustment to 
Actively Control Environmental Pollution, Over the Past Two Years, It Has 
Eliminated a Total of More Than 340 Sites of Industrial Pollution Along 

Sanhuan Road" j 

[Text] Beijing City combined efforts with industrial readjustment to actively 

control environmental pollution. Over the past two years, the whole city in- 

vested a total of more than 140 million yuan and eliminated more than 340 
polluting sites, constituting 42 percent of all the sites of industrial pollu- 

tion along Sanhuan Road. 

Beijing City included the elimination of environmental pollution as an important 

item of industrial readjustment. After conducting surveys and studies, con- 
cerned departments decided to use various methods to control 800 polluting 

sites along Sanhuan Road. Efforts were aimed at the fact that the heat treat- 

ment and casting professions are scattered and most of them are inside residen- 
tial areas. The city's economic committee used the method of termirating the 
work sites and combining operations and moving the facilities to readjust the 
distribution beginning last year. Xuanwu Ward originally had 67 heat treatment 
shops. After readjustment, 37 were removed. In this way, dust and smoke and 
noise pollution were eliminated, and each year, more than 6 million kilowatt- 
hours of electricity could be conserved. The Second Powdered Metallurgical 
Plant near the Beijing Youyi Hospital created serious powder and dust and noise 

pollution and affected the surrounding envivonment. The city's economic commit- 
tee invested 2.5 million yuan to move this factory to Daxing County. The Fifth 
Beijing Chemical Plant released a massive amount of poisonous liquids during 

the course of producing anion resin and the liquids polluted the nearby campus 
of Qinghva University. The teachers and workers of Qinghua University wrote a 

joint letter to the city government to complain and asked that the problem be 
solved. Now, concerned departments have ordered the plant to move the produc- 
tion of anion resin to the Seventh Chemical Plant which is farther away and 
treatment measures were arranged. 

Concerned departments said that efforts must be combined with industrial readjust- 

ment to continue efforts to combine the 28 factories, to change their production, 
to move them away this year and to eliminate another 150 polluting sites. 

9296 

CSO: 5000/4038 

99 



THREAT OF FINES BRINGS REDUCTION IN POLLUTION FROM ELECTROPLATING 

Beijing BEIJING RIBAO in Chinese 15 Feb 82 p 2 

[Article by Gao Jingzhi [7559 0093 1807]: "General Internal Combustion Plant, 
Accordion Plant Accept Criticism, Leadership Emphasizes Treatment of Polluted 
Water; Results Are Realized in a Short Period"] 

[Text] The Beijing General Internal Combustion Plant and the Beijing Accordion 
Plant humbly accepted criticism. The plants’ leadership personally managed 

treatment of pollution and achieved visible results in a short period. 

The leadership of these two plants did not emphasize environmental protection 
work in the past and the plants polluted the environment. Last November, the 
Zhaoyang Ward Environmental Protection Department decided to fine the units and 

the plant managers. The leaderships of these two plants took this decision 
seriously. They submitted their fines and paid close attention to the work of 

treating pollution. The party committee of the Beijing General Internal Com- 
bustion Plant conscientiously examined the problems that existed in 
environmental protection work of the past. The plant manager reviewed the work 
at a mass meeting. This plant promptly strengthened the environmental protec- 

tion agency, increased the number of environmental protection personnel and 
mobilized the masses to propose a series of measures to treat pollution. For 

two months, the oil content in waste water of this plant dropped considerably. 

At present, they are taking further measures to lower the content of oil, 
phenol, and cyanogen in waste water released by the whole plant to quickly 
meet the standards set by state regulations. 

In the past, pollution by electroplating at the Beijing Accordion Plant was 
serious. The engineering projects for treating pollution could not be com- 

pleted for a long period. This time, the plant manager and assistant manager 
of the plant personally went to the construction site and engaged in capital 

construction together with the workers. In only 2 months, the work that had 
been pending for several years was completed. Now, the engineering projects 
for treating water polluted from electroplating at this plant have basically 
been completed. 
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FUJIAN LAUNCHES SURVEY TO PINPOINT SOURCES OF POLLUTION 

Fuzhou FUJIAN RIBAO in Chinese 10 May 82 p 2 

[Article: "Providing a Reference for Plans To Prevent and Control the ‘Three 
Wastes’, the Provinve-wide General Survey of Polluting Sources Continues" ] 

[Text] The province-wide general survey of polluting sources organized by the 
environmental protection department has been launched in nine localities 
recently. 

The purpose of this general survey is to gain an overall understanding of the 
main causes of pollution in Fujian, the main pollutants, the polluting sources, 
the pollution system and the polluted areas for drawing up the "sixth five-year 
plan" to control the "three wastes" and to provide a reference for controlling 
new polluting sources. 

The subjects of the survey are eaterprises above the county level that release 
pollutants and the units subordinate to the counties that cause serious pollu- 
tion. The emphasis is on large and medium sized enterprises, enterprises of 

the province and the prefectures and enterprises that do not implement rhe 
"three simultaneous efforts". This survey will also gather samples from the 
key polluting sources that cause widespread pollution, that cause a lot of 
damage and that have been the target of complaints. Surveyed data will be 

tabulated, compiled and analyzed. A file will be established on the polluting 
sources and a distribution map of the polluting sources will be drawn up. On 
the basis of the general survey, the environmental protection department will 
cooperate and supervise concerned departments and enterprises to compile a 
"sixth five-year plan" for controlling the "three wastes". 

This work is expected to conclude in October. The Provincial Environmental 

Protection Bureau will invite experts of the Chinese Environmental Sciences 

Academy to Fujian to guide the work. 
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LIAONING REGISTERS SUCCESS IN TURNING BACK ENCROACHING DESERT 

Beijing GUANGMING RIBAO in Chinese 19 Apr 82 p 1 

[Article by Dong Wenxue [0157 2429 1331]: “Improving the Ecological Environment 
of the Desert, Promoting Agricultural Production, Liaoning Achieves Results in 
Popularizing the Technique of "Stabilizing the Sand at Zhangputai and 
Afforestation" ] 

[Text] The Sand Stabilization and Afforestation Research Institute of Liaoning 
Province successfully developed the technique of "Stabiliring the Sand at Zhang- 
gutai and Afforestation." This has served to improve the ecological environment 

of the desert and to promote agricultural production visibly. At present, nine 
provinces and autonomous regions are popularizing this technique. 

At the beginning of the 1950s, the Sand Stabilization and Afforestation Research 

Institute of Liaoning Province was founded. It is located at Zhanggutai in 
Zhangwu County in Liaoning on the southeastern edge of the Ke'erxin Desert in 
the Northeast. In the past, there was a lot of shifting sand, sand dunes over- 
lapped each other and lowlands weaved through the area. The shifting sand dunes 
were usually 2 to 11 meters high with the highest reaching over 30 meters. 
Vegetation was sparse. Weathered lowlands were distributed among the sand dunes. 
There were also large expanses of stationary desertland. The desert land was 
mostly infertile quartz sand. The content of humus was very low, the soil 
lacked nitrogen and phosphorus, and the physical grains of the soil were few. 

Here, strong winds blow frequently in spring, winds with a velocity of more than 

50 meters per second blow the sand from the ground 240 times a year. The 
greatest surge in wind velocity could reach 32 meters per second. When the 

wind blows, the sand shifts, covering cultivated land and livestock farms, 
blocking roads, burying houses, and each year, over 40 percent of the farmland 
suffers from weathering and is covered by sand. Sometimes, farmland is destroyed 

two or three times, and sometimes the farmland does not produce any harvests. 
The people's life here is very difficult. 

After the Sand Stabilization aad Afforestation Research Institute of Liaoning 
Province was founded, it overcame many difficulties, and it studied and sum- 
marized a comprehensive method of controlling sand by “using plants to 
stabilize the sand supplemented by artificial sand breakers" after stabilizing 
240 hectares of land and planting a pine forest in the desert land covering 
2,000 hectares. The institve selected five sand stahilizing shrubs suitable 
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for grow h at different parts of the sand dunes, salix flavida, chabage 

artemisia, lespedeza bicolor, caragana sinica, and false indigo. It found 

the successful experience of cultivating pinus sylvestris in the desert land 
and formed a complete technique of “Stabilizing Sand at Zhanggutai and 

Afforestation". After the Wangjia Brigade of the Sihecheng Commune in Zhangwu 

County popularized this technique, agricultural production developed greatly. 
In the past, wind and sand caused serious damage. The per mu yield of food 

grains was only about 100 jin. The local people lived a very difficult life 
because of a lack of food grains and scarce firewood. In 1964, they began us- 

ing the technique of “stabilizing the sand at Zhanggutai and afforestation." 
A total of 280 hectares was forested. The ecological environment gradually 

improved, and agricultural production was stimulated. Last year, per mu yield 

of food grains showed an increase of more than 2.5 times over 1964. A total 

of 30,000 bunches of firewood was gathered and more than 500,000 jin of straw 
were gathered. This not only solved the problem of firewood for the masses of 

the county, there was a surplus of straw for their own use. The number of 
cattle and sheep in fences increased by more than one-fold over that before 
the sand stabilization efforts. Stalks were also returnzed to the fields. After 

many localities utilized the technique of "stabilizing the sand at Zhanggutai 
and Afforestation", the percentage of coverirg by vegetation increased, and 
natural conditions and soil texture changed. The agriophyllum squarrosum and 

salix flavida and such plants representative of desert plant life originally 

growing in the land of shifting sand and half shifting sand gradually dis- 
appeared. Now, a primitive grassland has emerged. Natural pine saplings have 

emerged under the forest and fugi are growing. According to surveys of the 
desert land in Zhangwu County, the direct gain from forestry has visibly in- 

creased. The average height of the desert pinus slyvestris with a life of 25 

years is 9.9 meters and the girth is 16.28 centimeters. Each mu has an accumu- 
lation of 7.5 cubic meters (cf wood). After growing the pinus sylvestris 
torest for 10 to 12 years, each hectare can produce 9,000 to 10,000 kilograms 
of firewood and 450 to 640 rafters. The pinus sylvestris of 20 to 23 years of 
life can produce 240 to 650 short poles per hectare from intermittent felling. 

The reserve of each hectare can reach 7.66 cubic meters. 

At present, the technique of "stabilizing sand at Zhanggutai and Afforestation" 

has already been popularized and applied in the nine provinces and autonomous 

regions of Xinjiang, Gansu, Shanxi, tWebei, Ningxia, Jilin, Shaanxi and Inner 
Mongolia. Results have been achieved at all of these places. For several 
years, the United Nations inspection team ard experts and inspection teams 

from more than 20 nations have visited this institute. 
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DEFORESTATION PROMPTS PLAN TO SUBSTITUTE COAL FOR FIREWOOD 

Kunming YUNNAN RIBAO in Chinese 30 Mar 82 0 1 

[Article: "Use Coal as a Substitute for Firewood To Protect the Forests" ] 

[Text] Curing tobacco and forestry provide the best possibilities in Yunnan 
to develop diversification. Since the Third Plenum, the enthusiasm of commune 

brigades to develop the production of flue-cured tobacco has risen along with 
implementation of the economic policies in farm villages. Last year, the area 

of flue-cured tobacco plants throughout the province reached 950,000 mu. The 
yield surpassed 3.3 million dan. Production of flue-cured tobacco has already 
become an important item of the farm village commune brigades to develop diversi- 
fication and to increase the economic income of the collective and the commune 

member. It is also an important pillar to increase Yunnan's economic and finan- 
cial revenue. In the future, we must fully develop "Yunnan tobacco" which is 
uniquely superior in quality, increase the output of high quality tobacco and 
cont inue to develop tie production of good flue-cured tobacco. 

The development of flue-cured tobacco has brought about the problem of protec- 

ting the forests. This must be highly emphasized by every locality. In recent 
years, because of the expansion of the areaof flue-cured tobacco and the large 

increase in output, many commune brigades and commune members have built addi- 
tional curing rooms and have felled trees in a maesive way for curing tobacco 
leaves. Using the Xundian autonomous county of the Hui Nationality and the Yi 
Nationality as an example, each year, 10,000 cubic meters of timber are felled 

just to cure tobacco leaves. This year, plans call for continued development 
of flue-cured tobacco and it is estimated that the felling of timber will in- 
crease to 16,000 cubic meters. If every locality does the same thing as Xundian 
County, then the amount of timber felled throughout the province will be shock- 

ing! Doing this year after year will necessarily produce the following result: 

Flue-cured tobacco will develop but the forests will be destroyed and more 
seriously, continued felling will bring about erosion of the soil, the climate 
will deteriorate, and finally, the superiority of flue-cured tobacco will be 
destroyed. Therefore, while each locality develops the production of flue- 

cured tobacco, it must pay special attention to considering the past and the 
future, and it cannot destroy one sup”siority to develop another superiority. 

We must develop the production of flue-cured tobacco tobacco and also protect 
the forests. In view of the present situation, the method that will satisfy 
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both sides is to use coal as a substitute for firewood to cure tobacco leaves. 

Many locaiities (prefectures) and counties in our province produce coal. There 

are conditicns for using coal as a substitute for firewood. Some counties have 

already done so; some counties are preparing to start this year. The important 

thing in popularizing the use of coal as a substitute for firewood is to pre- 

pare the cadres and the masses ideologically so that they can understand the 

importance of protecting the forests. They cannot fell the forests without 

control just to develop flue-cured tobacco and bring disaster upon later genera- 

tions. At the same time, we must conscientiously solve the concrete problems 

brought about by the popularization of coal as a substitute for firewood, for 
example, the problem of capital for purchasing coal, the problem of increased 

cost, the problem of tobacco curing techniques, the problem of transportation, 

the problem of building and maintaining new roads, etc. The commune brigades 

and commune members must be helped to solve these problems concretely before 
the popularization of coal as a substitute for firewood can be implemented at 

the right places. 

Viewing the experience of Nanhua County, we see that popularization of coal as 

a substitute for firewood should be done early and it should not be delayed. 

Every locality must do the various jobs beforehand and supply the coal to be 

used for curing tobacco early according to plan starting from now. If the work 

is done late, and if a particular link becomes a “difficulty” in the process 
and the effort cannot be implemented, then, there is the danger that the popu- 

larization of coal as a substitute for firewood wou!-] not succeed ard the 

destruction of forests would continue as before. 
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SHANXI COAL MINES JOIN AFFORESTATION EFFORT 

Taiyuan SHANXI RIBAO in Chinese 28 Mar 82 p l 

[Article: "Digging One Ton of Coal Underground and Planting One Tree on the 
Ground, Jincheng County Utilizes the Superivrity of Coal to Plant Trees and 

Forests" ] 

[Text] Deputy Secretary Niu Yinchuan (3662 0603 1557] of the Chinese Communist 
Party Committee in Jincheng County reported: Under the campaign "to dig one 

ton of coal underground and to plant one tree on the ground," Jincheng County 
utilized the supericrity of coal to plant trees and forests on a broad scale 
and to develop forestry production. Now, the whuie county has appropriated 
200,000 yuan to cultivate 10,000 mu of saplings and plant 80,000 paulownia 

trees. 

Jincheng County has always been known as the home of coal. The whole county 
has coal fields covering 1,000 square kilometers, coustituting 46 percent of 

the total areas. The underground coal reserve amounts to more than 3 billion 
tons. At present, there is a total of 204 coal mines and the annual output is 
11 million tons of coal. The whole county has 915,000 mu of barren mountains 
suitable for afforestation, larger than the area of cultivated land by more 
than 80,000 mu. But the work of planting trees and afforestation is poor. 

The area of forests in the county is only 280,000 mu, and most of the area is 
natural forests. Artificial forests constitute less than 70,000 mu. One 
important reason that forestry production could not progress is that most of 
the mountains suitable for afforestation are distributed in places where there 

are no coal resources. These regions have singular enterprises, production is 
backward, the income of farmers is low, and there are no surplus forces to 
develop forestry. The income from coal in coal producing regions is high, the 
economic conditions are rich, and there are surplus forces that can be invested 

in the development of forestry, but there is no land suitable for afforestation. 
To develop the advantages and avoid the shortcomings and to develop superiority, 

the county -ommittee proposed the campaign "to dig one ton of coal underground, 
to plant a tree on the ground, to use black (coal) to preserve the green 
(forests), to use the green to stimulate agriculture." It ordered county-run 

coal mines and commune and brigade operated coal mines to collect one jiao of 
forest cultivation fee per ton of output of coal. The funds were jointly 

managed by the county coal department and the forestry department. The whole 
county used the fun'‘s uniformly to plant trees for forestation. In the spring 
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of this year, 200,000 yuan had already been appropriated as investment in 

forestry to cultivate 10,000 mu of saplings. Preparations have been made to 
plant 100,000 paulownia trees. The 50,000 cadres and workers in offices and 

factories and mines were ordered to plant two trees per person and to keep 

the trees alive. More than 80,000 trees have already been planted. With the 
addition of the movement to plant trees by all the people, the whole county 

has already planted nearly 1 million trees. 
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BRIEFS 

GUANGDONG CONTROLS WASTE MATERIALS--According to statistics recently compiled 
by relevant departments, since the beginning of this year, Guangdong Province 
has spent some 54 million yuan on controlling some 1,360 items of residue, 
exhaust gas and waste liquid. At present, the controlling of 747 items has 
been completed. Following the rapid industrial development, urban environmental 
pollution has become more and more serious. Many units have regarded reducing 
the harm cf pollution and protecting the environment as important work. Many 
enterprises have not only protected the environment but also turned waste mate- 
rials into valuable ones. In the past Maoming Petroleum Industrial Company 
drained 310,000 tons of polluted water a day into rivers. After exercising 
control, not only has it reduced pollution but also saved 240,000 tons of clean 

water a day. Every year, it can recover 21,000 tons of oil from polluted water, 

the value of which is some 4.3 million yuan. Although the province has done 
some work in controlling residue, exhaust gas and waste liquid, only 24 percent 
of polluted water, 39 percent of noxious gas and 16 percent of residue in indus- 

try in the whole province can be dealt with. The urban areas of Guangzhou 
Municipality can reduce only 30 percent of their dust and Foshan Municipality 

can reduce only 6.4 percent of its dust. [Guangzhou Guangdong Provincial 
Service in Mandarin 1000 GMT 2 Jul 82 HK] 

HUBEI PUBLIC HEALTH CIRCULAR--The Hubei Provincial Public Health Bureau and 

the Provincial Supply and Marketing Cooperative recently issued a joint circu- 

lar, demanding that the public health and supply and marketing units of all 
prefectures, municipalities and counties do well in preventing agricultural 
chemical poisoning. The circular called for devoting major efforts to publi- 
cizing knowledge of prevention of agricultural chemical poisoning. In connec- 
tion with the actual situation of all localities, the personnel taking care of 
agricultural chemicals must be trained and instructions on the use of agricul- 

tural chemicals must be dispatched to all households. In order to ensure that 

the masses understand how to use agricultural chemicals, spot checks must be 
carried out by the public health departments. Moreover, practical measures 

must be carried out to prevent agricultural chemical poisoning. [Wuhan Hubei 

Provincial Service in Mandarin 1100 GMT 10 Jun 82 HK] 
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ENGLISH-CHINESE ENVIRONMENT DICTIONARY--A "Practical English-Chinese Dictionary 

on Environmental Protection" has been published recently by the Sichuan People's 

Publishing House. It can be used by people engaged in scientific research in 

environmental protection work, teachers and managerial personnel. This book 

is the first foreign language reference book of China's endeavors in environ- 

mental science and technology. More than 24,000 English terms on environmental 

protection have been selected and translated. The content mainly includes 

environmental ecology, environmental pollution, environmental engineering, 
environmental monitoring, environmer.tal management, environmental meteorology, 

environmental geography and environmental chemistry. [Text] [Beijing GUANG- 
MING RIBAO in Chinese 10 May 82 p 2] 9296 

HEILONGJIANG WATER POLLUTION--Harbin Municipality, Heilongjiang Province, has 
adopted measures to combat water pollution along the Songhuajiang River to 

improve sanitation at summer resorts. The city organized departments concerned, 
enterprises and units which process oil and use oil in production to conduct a 

joint inspection. Over 28 units throughout the city were discovered to cause 

great oil leakage in the process of production and oil storage. The Harbin 

municipal environment protection bureau has warned them co take measures and 

strengthen management to prevent further pollution; otherwise, they will be 
punished according to law. [Harbin Heilongjiang Provincial Service in Mandarin 

1100 GMT 20 Jun 82 SK] 

MODIFYING BOILERS TO REDUCE POLLUTION--Last year, Zongwen Ward planned to 
modify 95 boilers; it actually completed work on 103 units. The environmental 
protection cadres of this ward often went to the basic levels to personally 

coordinate and help treat pollution. In the past, the boiler of the Physical 
Education School in Zongwen Ward created serious pollution. Cadres of the 
environmental protection department went to the school many times to talk and 
mobilize *he school authorities. This effort won the attention of the leading 

units at e schoo) and they modified the boilers in time. The chimney of the 
Zongwen Ward Bean Products Plant frequently spewed black smoke. Black powdery 

dust spread everywhere. Over 300 residents nearby signed a joint letter to 
complain. Environmental protection cadres went to the plant many times to 

mobilize the workers. After the plant decided to modify the boiler, the 
environmental protection cadres assisted in providing guidance and made it easy 
for the plant to treat pollution. After the boiler was modified, the chimney 
of this plant did not spew black smoke anymore. The dust released basically 
met the standard set by state regulations. [Text] [Beijing BEIJING RIBAO in 

Chinese 15 Feb 82 p 2] 9296 

POLLUTION OF QINGPU XIAN WATERWAYS--To protect the water source of Qingpu and 

the tourist area of Dianshan Lake so that the water quality will not be pol- 

luted, the county people's government recently issued an official notice to 
control factories that are currently releasing sewage. The county government 

decided to move the existing 36 electroplating factories and sites away from 

the water source at the upper reaches of the county and the Dianshan Lake 

tourist area and to appropriately concentrate them in one locality. Those 
factories that are irrationally distributed, that cause serious pollution and 

that do not have conditions for treating pollution have been ordered to shut- 
down, to cease priiiuction, to combine operations and engage in other types of 
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production in order to guarantee that the water quality will not be polluted 
again. Concerned supervisory departments of the county began from the second 

half of last year to strictly control the spread and development of pollution 
by the three wastes and they refused to approve expansion and new construction 
of the electroplating profession. They also limited the area of production 

by existing electroplating factories and prohibited them from expanding their 

scale at will. [Li Yuan] [Text] [Shanghai JIEFANG RIBAO in Chinese 
23 Apr 82 p 2] 9296 

COMPLETION OF CONTROL PROJECTS--After the common efforts of concerned sectors, 

Shanghai has completed 612 key projects to control the “three wastes" during 
the past year. These completed projects can treat 148,000 tons of toxic organic 
sewage a day, 1.448 million cubic meters of waste gases an hour, and reduce the 
amount of smoke and dust released into the air each year by more than 20,000 

tons. They also control nearly 200 sources of noise which benefit several 

thousand residents. At the same time, they have also recovered a large amount 
of metal and chemical raw materials for the state. [Tao Guanyu] [Text] 

[Shanghai JIEFANG RIBAO in Chinese 5 Apr 82 p 1] 9296 

TIANJIN SEWAGE TREATMENT PLANT--Tianjin City has begun building a sewage treat- 
ment plant at Jizhuangzi in the city's suburb. The plant can treat 260,000 

tons of sewage a day. It is the nation's largest sewage treatment plant at 
present. The Jizhuingzi sewage system contains a total of more than 8,000 
cubic meters of sewage. The area of spillage is 3,770 hectares. The sewage 
treatment plant uses biological methods for two-step treatment of sewage. The 
mud is digested under medium temperature to produce marsh gas as a source of 
energy and to kill roundworm larvae. The mud in the digestive pool can be used 
as farm fertilizer. Completion and the start of production of this plant are 
scheduled for the end of 1983. [Text] [Beijing RENMIN RIBAO in Chinese 

27 Mar 82 p 1] 9296 

ENVIRONMENTAL POLLUTION BOOKS--The Commercial Press has published two books on 

the prevention and control of environmental pollution. Written by comrades 
Chen Jingsheng [7115 7234 3932] and Chen Duchang [7115 4648 2490] of the 
Geography Department of Beijing University, the book is entitled "Environmental 
Pollution and Simple Principles of Protection." It relates on a broad basis 
problems in the atmosphere, problems in water, problems with farm chemicals, 
problems in the soil, prob‘\ems of heavy metal:, radioactive substances and noise 

from the ecological viewpo .1t, and introduces basic knowledge about environ- 
mental pollution and protection. The book is written in a popular and easy to 
read style. The book entitled “Environmental Pollution" written by American 
scholar Lawrent Hodges and translated by Wang Yanxiang [3679 3508 1651] uses 

environmental problems in the United States and Western Europe as actual cases 
to describe the relationship between environmental pollution and increases in 
population, production and consumption. It also analyzes the physical, chemical 
and physiological mechanisms that produce pollution, and introduces engineering 
projects and measures to treat various types of pollution problems. It also 
describes the importance of environmental legislation. This book will help 
China's environmental protection workers understand the current science and 
technology of environmental engineering, and the economic and general situation 
of environmental control in western nations. [Text] [Beijing GUANGMING RIBAO 
in Chinese 22 Jan 82 p 3] 9296 
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IMPROVED TREATMENT METHODS PROVIDE MORE WATER FOR XI'AN'S INDUSTRY, AGRICULTURE 

Xi'an SHAANXI RIBAO in Chinese 13 Apr 82 p 2 

[Article by reporter Wang Hao [3769 8504]: "Xian City Uses Natural Purification 
and Artificial Treatment Methods To Utilize Sewage Rationally and Ease the 

Competition for Water Between Industry and Agriculture"] 

[Text] Ki'an City combined natural purification and artificial treatment to 

rationally utilize sewage from industrial production and living to irrigate 
farmland. Good results have been realized in increasing the production of 

food grains and cotton and in easing the conflict between industry and agricul- 

ture in the use of water. 

Because Xi'an City has continued to expand, the population has increased dras- 
tically. For wany years, tue supply of water for industry and living could not 
meet the demands. Water for agricultural production in the suburbs could not 

be guaranteed. Frequently, industry and agriculture competed for water. On 
the other hand, a lot of sewage was released within the city and in the 

suburbs every day. This polluted the environment and affected ecological 
balance. How to solve these two probiems became a major problem that atfected 

the development of the whole city's industrial and agricultural production and 
the people's life. Sewage contained nitrogen, phosphorus and potassium and 

other chemical elements. They can fertilize the fields and increase output, 
but sewage also contains a definite amount of harmful substances. If these are 

properly controlled, urban pollution can be reduced, water sources can be con- 
served and the treated water can be used to irrigate the farmland and increase 

the yield of food grains and cotton. Therefore, the city decided to proceed 
from actual conditions, combine indigenous and foreign methds and work along 
both lines to regard sewage as a resource to utilize rationally to benefit the 
people. Besides rebuilding the existing polluted water treatment plant, expand- 
ing its capabilities from treating 60,000 tons of sewage a day to 120,000 tons, 
and changing primary sedimentation to secondary biochemical treatment, the main 

efforts relied cn the Banhuiqu Administration Bureau. Four purification reser- 
voirs were connected, in the northwestern suburbs. Each reservoir served to 
settle harmful suistances contained in the sewage. Purification by the reser- 
voirs was combined with a set of scientific management methods to use sewage 
for irrigation within the irrigated area under the jurisdiction of the Banhuiqu 

Administrative Bureau. The methods prevented pollution and developed benefits. 
They involved drawing clean water, polluted water and underground water during 
ordinary times and mixing the water for irrigation. Before the crops matured, 
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irrigation with polluted water was stopped and only clean water was used for 
irrigation to prevent harmful elements from accumulating in tie grains. Small 

border irrigation and furrow irrigation were carried out. Irrigation alter- 
nated between 30 and 70 percent or 20 and 80 percent so that the crops bene- 

fited evenly. The city's sewage treatment plant, the sewage irrigation experi- 

ment station and the agricultural environmental protection monitoring station 
also strengthened monitoring work and provided data and information on harmful 

elements in time. They cooperated closely and strengthened control to do the 
work of rational utilization of sewage to irrigate farmland. 

Xi'an City has realized visible results in utilizing sewage to irrigate farm- 
land. The suburban area drew sewage to irrigate tarmland using the method of 

purification by reservoirs and artificial treatment. Large scale increases in 

output were common. Per mu yield of food grains increased from 400 jin to 
1,100 jin. In one year, more than 4,000 yuan in net income were 7arned for 
the state. The per mu yield of the cotton fields also increa: ‘rom 40 jin 
to 100 jin. The utilization of sewage to irrigate the fielc aserved chemi- 
cal fertilizes, labor, animal force, machinery, electricity a. transportation. 

The cost of production per year per one hundred m of land dropped 60 yuan. 
Utilization of sewage to irrigate the fields prevented sewage from flowing 
into the Wei River, Sanmenxia and the Huanghe area and from causing pollution 
and also eased the conflict between industry and agriculture to compete for 

water in Xi‘an City. 

To further prevent environmental pollution and rationally utilize sewage to 

irrigate farmland, promote development in production and protect the people's 
physical health, the environmental protection department of Xi'an City urged 

the Hydroelectricity Bureau and the Bariimiqu Administrative Bureau to select 
topics in applying mud as fertilizers, preventing pollution by heavy metals 
and to mobilize technical forces to study these topics. Under the unified 
leadership of the provincial environmental protection bureau, universities 
and colleges and scientific research departments in the Xi'an area were 
organized to conduct an overall evaluation of the environmental quality of the 
area irrigated by sewage in Xi'an. They also surveyed underground water in 
the shallow soil layers and the conditons of vegetables and fish, took active 
oreventive and control measures, and established a whole management system to 

prevent and control environmental poliution. 
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SILVER COMPANY ACHIEVES GOOD RESULTS IN CONTROLLING WASTE WATER 

Lanzhou GANSU RIBAO in Chinese 2 Apr 82 p 4 

[Article by Xu Yang [1776 2254]: “Silver Company Treats Waste Water With 
Outstanding Results" ] 

[Text] The treatment of industrial waste water and polluted water from produc- 
tion at the Silver and Nonferrous Metals Company is an important scientific and 
technical project of environmental protection. Up to now, the amount of waste 

and polluted water released by the company itself has dropped from the more 
than 50,000 tons of the past to over 10,000 tons. The amount of harmful waste 
water dropped from over 20,000 tons in the past to 7,000 to 8,000 tons. Of the 
19 sources of harmful waste water at the company, 17 have already been pre- 
liminarily treated. The retrieval and utilization rate of water has increased 

from 62 percent in 1979 to 74 percent. 

In the past, this company followed the crooked road of first building and then 

treating. Thus, pollution by water, gases, slag and dust was very serious. 

In recent years, the company's leadership emphasized the treatment of waste 
anc polluted water as a major task. They delved deeply into the actual situa- 
tion, surveyed and studied, insisted on carrying out the effective measure of 
“separating the flow of clean and polluted water, classifying polluted water, 
treating pollutants comprehensively, taking retrieval and utilization and scat- 
tered treatment as the main effort and centralized treatment as supplementary” 
after investigating the polluting sources clearly and establishing treatment 
plans. The company purified each shop and each work section and established 
facilities for recycling and utilizing waste water, and built a structure at 
the general exit of waste and polluted water for key treatment. 

Now, this company produces 567,000 tons of waste water each day. After treat- 

ment, retrieval and utilization, the value of water thus retrieved was worth 
more than 113,000 yuan. 
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SHANGHAI PAPER PULP MILL REDUCES POLLUTION 

Shanghai JIEFANG RIBAO in Chinese 21 Mar 82 p l 

[Article by correspondent Tang Rencheng [0781 0088 2110] and reporter Jiang 

Mengdan [5592 1125 0030]: "The Shanghai Paper and Pulp Plant Becomes a Clean, 

Uniform, Beautiful Factory"] 

[Text] During the "all peop!.e decorum and courtesy month", a factory that 

specially utilized waste and created serious pollution--Shanghai Paper and Pulp 
Mill, was praised by the party committee of the city's light industry bureau as 
the model plant with a beautifiled environment throughout the whole light indus- 

try system. This factory spent 3 years changing itself froma “dirty, dis- 
orderly, poor" factory surrounded by foul smells, black liquids, white dust 
into a civilized factory that is "clean, orderly, beautiful." It has been 
praised many times as the advanced patrictic and sanitary unit of the wara, 

the bureau and the city. 

The raw materials used by this factory in production were mostly residues left 
over from production by other plants. The scraps of wood needed a day amounted 
to 130 tons, and there were also a large quantity of waste alkaline liquid 

released by the printing and dyeing plants. During the process of using waste 
materials to manufacture pulp, three new types of waste products were produced: 
One was smelly gas which frequently spread to several kilometers away. The 
second was black liquid which was several times more concentrated than black 
ink. The third was white dust amounting to two full tons which spewed out from 
the . rge chimney each day. In the past, these pollutants profoundly damaged 
the surrounding school, hospital, factory and harmed the residents, and they 
made the factory premise very dirty. "The ground was covered with ‘soy sauce 
soup’, dust flew everywhere, entering the door required wearing rain boots, 
grass and trees did not live long." This was the people's vivid description of 
this factory. 

In recent years, this factory insisted on actively treating the three wastes. 
The plant changed the chemical raw materials and used fully concealed procedures, 
thus it eliminated the foul smell. By reforming the technology and by increas- 
ing the retrieval and utilization rate of alkaline, the "black dragon" on the 
ground was captured. The new technique of using static electricity to remove 
dust conquered the "white dragon" in the sky. The environment of the plant 
underwent a fundamental change. On this basis, the plant further established 
a strict sanitation responsibility system. At work sections where there was a 
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lot of dust, dusting after every loading was required. The pulp manufacturing 
shop hac more than 1,600 glass windows that had to be kept clean constantly. 

Each of 18 workers cleaned about 200 glass windows a month. The ccdres of the 

science laboratory worked as hard, they insisted on carrying out spot checks 
for sanitation once a month. When they had to attend meetings, they had to 
use morning or evening hours to make up for the time taken up by the meetings. 

A few days ago we conducted a “spot check” without prior announcement. When we 
visited this plant, all we saw were clean windows, clean houses, uniformity and 

cleanliness, and even the dirtiest work section of the past was cleaned up, 
now, rain boots are no longer required. Especially attractive were several 

pots of flowers and fir trees, oleander and Chinese roses in this small horse- 
shoe shaped factory. In the office building and living area were potted land- 
scape andminiature trees emitting fragrance. The leadership of this plant told 
us, from 1979, they dug three chi of soil, removed the alkaline soil and shipped 
earth to the plant for planting trees and flowers to beautify the environment. 
The plant even hired a retired worker with two apprentices to plant a small 
nursery to cultivate potted flowers. They took care of the flowers and trees 
that had been planted. They established a strict system and demanded repayment 
for damages. Shops that had to dismantle flower platforms for capital construc- 
tion had to obtain the approval by the plant administration, and the shops were 
responsible for rebuilding the flower platforms in their original form after 
completing capital construction. Now, this plant's more than 600 workers have 
500 square meters (including a shop outside the premises of the plant) of green 
surface. This year, their goal is to have one square meter of green surface 
area per person and to make the factory even cleaner and more beautiful. 
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SHENYANG SMELTER IMPROVES TECHNOLOGY, UPGRADES ENVIRONMENTAL PROTECTION 

Beijing GUANGMING RIBAO in Chinese 5 Feb 82 p 2 

[Article by Wang Ziqiang [3769 1311 1730], Zhang Jingde [1728 2529 1795]: 
"Shenyang Smelting Plant Improves Technology and Realizes Achievements in Both 

Produc* ion and Environmental Protection" } 

[Text] The Shenyang Smelting Plant implemented technical improvements centered 
around environmental protection and for 4 consecutive years, it has realized 
achievements in both production and environmental protection. From 1978 to the 
end of 1981, the whole plant produced more than 400,000 tons of sulfuric acid 
worth more than 40 million yuan by utilizing fumes alone. The plant made a 

profit of more than 6 million yuan from this and aided the production of more 
than 120 units in agriculture, forestry, light industry and textile industry. 

The Shenyang Smelting Plant was built during the 1930s. The equipment was 
obsolete. The amount of sulfur dioxide released through the 37 chimneys of the 

whole plant constituted 40 percent of the total amount of sulfur released in 
Shenyang City. The fumes polluted half of Shenyang City's air and the plant be- 

came a major polluting source. The state listed the plant as a unit which was 

ordered to treat pollution within a definite time limit. 

In 1977, the leading cadres of the plant recognized in surveys and studies that 

the plant was situated in the center of the city, it produced serious poilu- 
tion, and the masses complained strongly. To move the plant, to stop production, 

to ask for money for major reforms were not practical methods of improvement. 
The only way was to start out from the actual situation, be self reliant, and 
carry out technical improvement of the enterprise. They proposed a clear 
slogan "to see: survival and to seek development in environmental protection" 
they mobilized the cadres and the masses to join in the improvement of the 
enterprise. 

Foreign experts suggested the use of the Mitsubishi method or the flash smelting 

method to treat pollution by fumes in the copper smelting shop. This required 

major changes and would cost 10 million yuan. The plant's leadership decided to 
start out from the plant's own economic strength and China's technical level 
after conducting surveys and decided to carry out improvements on the basis of 

presently available equipment. This could solve the problem with an investment 
: of only 1 million yuan. Nearly 20 million yuan in investment could also be 

saved even if the acidification shop did not change to the use of the wet method. 
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Because the right road was selected, the “big poisonous dragon" of the copper 
smelting shop that produced 70 percent of the amount of sulfur released by the 
whole plant and that had been harmful to Shenyang for 40 years was brought 
under control by the end of 1979. The 34 low chimneys were also basically 

treated. In 1980, 280,000 tons of polluted water from technological processes 
were treated. Within five months, the amount of polluted water released was 
reduced by 94.3 percent from that of 1978, basically reaching the allowable 

limits established by the state. 

In preparing the funds, they did not ask the higher authorities for money. 

They "consolidated" the plant's funds for renovation and improvement, funds 
for major repairs and the portion of funds in the percentage of profits for 
developing production. These provided 90 percent of the capital needed to 
improve the enterprise. From 1978 to 1980, they combined their efforts with 
major repairs and completed 37 projects in environmental protection and spent 

a total investment of 18.55 million yuan. After completion of these projects, 
the investment could be recovered in three years from the increased output of 
sulfuric acid, from the recovered negotiable metals, from conservation of water, 

and from exemption from fines for pollution. Over 20 million yuan could be 
saved. With the protection of worker's health, conservation in fuel, reduction 
of corrosion of machinery and reduced pollution of the plant's surroundings, 
the economic gain of the investment in environmental protection at the Shenyang 
Smelting Plant was more outstanding. During these three years, the value of 
industrial production and the profits of the whole plant also grew respectively 

by 7.7 percent and 30 percent annually, and the plant truly realized achieve- 
ments in both production and environmental protection. 
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TWO-YEAR EFFORT REDUCES INDUSTRIAL POLLUTION IN BEIJING 

Beijing GUANGMING RIBAO in Chinese 19 Apr 82 p l 

[Article: "Beijing City Combines Efforts With Industrial Readjustment to 
Actively Control Environmental Pollution, Over the Past Two Years, It Has 
Eliminated a Total of More Than 340 Sites of Industrial Pollution Along 
Sanhuan Road" ] 

[Text] Beijing City combined efforts with industrial readjustment to actively 

control environmental pollution. Over the past two years, the whole city in- 

vested a total of mre than 140 million yuan and eliminated more than 340 
polluting sites, constituting 42 percent of all the sites of industrial pollu- 

tion along Sanhuan Road. 

Beijing City included the elimination of environmental pollution as an important 

item of industrial readjustment. After conducting surveys and studies, con- 
cerned departments decided to use various methods to control 800 polluting 
sites along Sanhuan Road. Efforts were aimed at the fact that the heat treat- 

ment and casting professions are scattered and most of them are inside residen- 
tial areas. The city's economic committee used the method of terminating the 
work sites and combining operations and moving the facilities to readjust the 
distribution beginning last year. Xuanwu Ward originally had 67 heat treatment 

shops. After readjustment, 37 were removed. In this way, dust and smoke and 
noise pollution were eliminated, and each year, more than 6 million kilowatt- 
hours of electricity could be conserved. The Second Powdered Metallurgical 
Plant near the Beijing Youyi Hospital created serious powder and dust and noise 

pollution and affected the surrounding environment. The city's economic commit- 
tee invested 2.5 million yuan to move this factory to Daxing County. The Fifth 
Beijing Chemica] Plant released a massive amount of poisonous liquids during 

the course of producing anion resin and the liquids polluted the nearby campus 
of Qinghua University. The teachers and workers of Qinghua University wrote a 

joint letter to the city government to complain and asked that the problem be 
solved. Now, concerned departments have ordered the plant to move the produc- 
tion of anion resin to the Seventh Chemical Plant which is farther away and 
treatment measures were arranged. 

Concerned departments said that efforts must be combined with industrial readjust- 

ment to continue efforts to combine the 28 factories, to change their production, 
to move them away this year and to eliminate another 150 polluting sites. 

9296 

CSO: 5000/4038 

99 



THREAT OF FINES BRINGS REDUCTION IN POLLUTION FROM ELECTROPLATING 

Beijing BEIJING RIBAO in Chinese 15 Feb 82 p 2 

[Article by Gao Jingzhi [7559 0093 1807]: "General Internal Combustion Plant, 
Accordicn Plant Accept Criticism, Leadershin Emphasizes Treatment of Polluted 
Water; Results Are Realized in a Short Period"] 

[Text] The Beijing General Internal Combustion Plant and the Beijing Accordion 
Plant humbly accepted criticism. The plants’ leadership personally managed 

treatment of pollution and achieved visible results in a short period. 

The leadership of these two plants did not emphasize environmental protection 
work in the past and the plants polluted the environment. Last November, the 
Zhaoyang Ward Environmental Protection Department decided to fine the units and 
the plant managers. The leaderships of these two plants took this decision 
seriously. They submitted their fines and paid close attention to the work of 

treating pollution. The party committee of the Beijing General Internal Com- 
bustion Plant conscientiously examined the problems that existed in 
environmental protection work of the past. The plant manager reviewed the work 
at a mass meeting. This plant promptly strengthened the environmental protec- 

tion agency, increased the number of environmental protection personnei and 
mobilized the masses to propose a series of measures to treat pollution. For 

two months, the oil content in waste water of this plant dropped considerably. 

At present, they are taking further measures to lower the content of oil, 
phenol, and cyanogen in waste water released by the whole plant to quickly 
meet the standards set by state regulations. 

In the past, pollution by electroplating at the Beijing Accordion Plant was 
serious. The engineering projects for treating pollution could not be com- 
pleted for a long period. This time, the plant manager and assistant manager 
of the plant personally went to the construction site and engaged in capital 

construction together with the workers. In only 2 months, the work that had 
been pending for several years was completed. Now, the engineering projects 
for treating water polluted from electroplating at this plant have basically 
been completed. 
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FUJIAN LAUNCHES SURVEY TO PINPOINT SOURCES OF POLLUTION 

Puzhou FUJIAN RIBAO in Chinese 10 May 82 p 2 

[Article: “Providing a Reference for Plans To Prevent and Control the ‘Three 

Wastes’, the Province-wide General Survey of Polluting Sources Continues") 

[Text] The province-wide general survey of polluting sources organized by the 
environmental protection department has been launched in nine localities 
recently. 

The purpose of this general survey is to gain an overall understanding of the 
main causes of pollution in Fujian, the main pollutants, the polluting sources, 
the pollution system and the polluted areas for drawing up the "sixth five-year 
plan" to control the "three wastes" and to provide a reference for controlling 
new polluting sources. 

The subjects of the survey are eaterprises above the county level that release 
pollutants and the units subordinate to the counties that cause serious pollu- 
tion. The emphasis is on large and medium sized enterprises, enterprises of 

the province and the prefectures and enterprises that do not implement the 
“three simultaneous efforts". This survey will also gather samples from the 
key polluting sources that cause widespread pollution, that cause a lot of 
damage and that have been the target of complaints. Surveyed data will be 
tabulated, compiled and analyzed. A file will be established on the polluting 
sources and a distribution map of the polluting sources will be drawn up. On 
the basis of the general survey, the environmental protection department will 
cooperate and supervise concerned departments and enterprises to compile a 
"sixth five-year plan" for controlling the "three wastes". 

This work is expected to conclude in October. The Provincial Environmental 

Protection Bureau will invite experts of the Chinese Environmental Sciences 

Academy to Fujian to guide the work. 
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LIAONING REGISTERS SUCCESS IN TURNING BACK ENCROACHING DESERT 

Beijing GUANGMING RIBAO in Chinese 19 Apr 82 p 1 

[Article by Dong Wenxue [0157 2429 1331]: “improving the Ecological Environment 
of the Desert, Promoting Agricultural Production, Liaoning Achieves Results in 
Popularizing the Technique of "Stabilizing the Sand at Zhanggutai and 
Af forestation" ] 

[Text] The Sand Stabilization and Afforestation Research Institute of Liaoning 
Province successfully developed the technique of "Stabilizing the Sand at Zhang- 
gutai and Afforestation.” This has served to improve the ecological environment 
of the desert and to promote agricultural production visibly. At present, nine 

provinces and autonomous regions are popularizing this technique. 

At the beginning of the 1950s, the Sand Stabilization and Afforestation Research 

Institute of Liaoning Province was founded. It is located at Zhanggutai in 
Zhangwu County in Liaoning on the southeastern edge of the Ke'erxin Desert in 

the Northeast. In the past, there was a lot of shifting sand, sand dunes over- 
lapped each other and lowlands weaved through the area. The shifting sand dunes 
were usually 2 to 1l meters high with the highest reaching over 30 meters. 
Vegetation was sparse. Weathered lowlands were distributed among the sand dunes. 
There were also large expanses of stationary desertland. The desert land was 
mostly infertile quartz sand. The content of humus was very low, the soil 
lacked nitrogen and phosphorus, and the physical graias of the soil were few. 
Here, strong winds blow frequently in spring, winds with a velocity of more than 

50 meters per second blow the sand from the ground 240 times a year. The 
greatest surge in wind velocity could reach 32 meters per second. When the 

wind blows, the sand shifts, covering cultivated land and livestock farms, 
blocking roads, burying houses, and each year, over 40 percent of the farmland 
suffers from weathering and is covered by sand. Sometimes, farmland is destroyed 

two or three times, and sometimes the farmland does not produce any harvests. 

The people's life here is very Jifficult. 

After the Sand Stabilization and Afforestation Research institute of Liaoning 
Province was founded, it overcame many difficulties, and it studied and sum- 
marized a comprehensive method of controlling sand by “using plants to 
stabilize the sand supplemented by artificial sand breakers" after stabilizing 
240 hectares of land and planting a pine forest in the desert land covering 
2,000 hectares. The institue selected five sand stabilizing shrubs suitable 
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for grow h at different parts of the sand dunes, salix flavida, chabage 

artemisia, lespedeza bicolor, caragana sinica, and false indigo. It found 
the successful experience of cultivating pinus sylvestris in the desert land 
and formed a complete technique of “Stabilizing Sand at Zhanggutai and 

Afforestation”. After the Wangjia Brigade of the Sihecheng Commune in Zhangwu 

County popularized this technique, agricultural production developed greatly. 

In the past, wind and sand caused serious damage. The per mu yield of food 

grains was only about 100 jin. The local people lived a very difficult life 
because of a lack of food grains and scarce firewood. In 1964, they began us- 

ing the technique of “stabilizing the sand at Zhanggutai and afforestation.” 
A total of 280 hectares was forested. The ecological environment gradually 
improved, and agricultural production was stimulated. Last year, per mu yield 
of food grains showed an increase of more than 2.5 times over 1964. A total 

of 30,000 bunches of firewood was gathered and more than 500,000 jin of straw 

were gathered. This not only solved the problem of firewood for the masses of 
the county, there was a surplus of straw for their own use. The number of 
cattle and sheep in fences increased by more than one-fold over that before 
the sand stabilization efforts. Stalks were also returned to the fields. After 
many localities utilized the technique of "“«*abilizing the sand at Zhanggutai 
and Afforestation", the percentage of covering by vegetation increased, and 
natural conditions and soil texture changed. The agriophyllum squarrosum and 
salix flavida and such plants representative of desert plant life originally 
growing in the land of shifting sand and half shifting sand gradually dis- 
appeared. Now, a primitive grassland has emerged. Natural pine saplings have 
emerged under the forest and fug) are growing. According to surveys of the 
desert land in Zhangwu County, the direct gain from forestry has visibly in- 

creased. The average height of the desert pinus slyvestris with a life of 25 
years is 9.9 meters and the girth is 16.28 centimeters. Each mu has an accumu- 
lation of 7.5 cubic meters (of wood). After growing the pinus sylvestris 
torest for 10 to 12 years, each hectare can produce 9,000 to °0,000 kilograms 
of ftirewood and 450 to 640 rafters. The pinus sylvestris of 20 to 23 years of 
life can produce 240 to 650 short poles per hectare from intermittent fel”ing. 

The reserve of each hectare can reach 7.66 cubic meters. 

At present, the technique of “stabilizing sand at Zhanggutai and Afforestation’ 

has already been popularized and applied in the nine provinces and autonomous 
regions of Xinjiang, Gansu, Shanxi, Hebei, Ningxia, Jilin, Shaanxi and Inner 
Mongolia. Results have been achieved at all of these places. For several 

years, the United Nations inspection team and experts and inspection teams 
from more than 20 nations have visited this institute. 
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DEFORESTATION PROMPTS PLAN TO SUBSTITUTE COAL FOR FIREWOOD 

Kunming YUNNAN RIBAO in Chinese 30 Mar 82 p l 

[Article: "Use Coal as a Substitute for Firewood To Protect the Forests") 

[Text] Curing tobacco and forestry provide the best possibilities in Yunnan 
to develop diversification. Since the Third Plenum, the enthusiasm cf commune 

brigades to develop the production of flue-cured tobacco has risen along with 
implementation of the economic policies in farm villages. Last year, the area 
of flue-cured tobacco plants throughout the province reached 950,000 mu. The 
yield surpassed 3.3 million dan. Production of flue-cured tobacco has already 

fication and to increase the economic income of the collective and ihe commune 

cial revense. In the future, we must fully develop "Yunnan tobacco" which is 
uniquely superior in quality, increase the output of high quality tobacco and 
cont inue to develop the production of good flue-cured tobacco. 

The development of flue-cured tobacco has brought about the problem of protec- 

ting the forests. This must he highly emphasized by every locality. In recent 
years, because of the expansion of the areaof flue-cured tobacco and the large 

increase in output, many commune |rigades and commune members have built addi- 
tional curing rooms and have felled trees in a massive way for curing tobacco 
leaves. Using the Xundian autonomous county of the Hui Nationality and the Yi 
Nationality as an example, each year, 10,000 cubic meters of timber are felled 

just to cure tobacco leaves. This year, plans call for continued development 
of flue-cured tobacco aud it is estimated that the felling of timber will in- 

become an important item of the farm village commune brigades to develop diversi- 

member. It is also an important pillar to increase Yunnan's economic and finan- 

crease to 16,000 cubic meters. If every locality does the same thing as Xundian 
County, then the amount of timber felled throughout the province will be shock- 
ing! Doing this year after year wi’l necessarily produce the following result: 
Flue-cured tobacco will develop but the forests will be destroyed and more 
seriously, continued felling will bring about erosion of the soil, the climate 
will deteriorate, and finally, the superiority of flue-cured tobacco will be 
destroyed. Therefore, while each locclity develops the production of flue- 
cured tobacco, it must pay special attention to considering the past and the 
future, and it cannot destroy one superiority to develop another supericrity. 

We must develop the production of flue-cured tobacco tobacco and also protect 
the forests. In view of the present situation, the method that will satisfy 
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both sides is to use coal as a substitute fur firewood to cure tobacco leaves. 

Many localities (prefectures) and counties in our province produce coal. There 

are conditions for using coal as a substitute for firewod. Some counties have 

already done so; some counties sre preparing to start this year. The important 

thing in popularizing the use of coal as a substitute for firewood is to pre- 

pare the cadres and the masses ideologically so that they can understand the 

impertance of protecting the forests. They cannot feli the forests without 

control just to develop flue-cured tobacco and bring disaster upon later genera- 

tions. At the same time, we must conscientiously solve the concrete problems 

brought about by the popuiarization of coal as a substitute for firewood, for 
example, the problem of capital for purchasing coal, the problem of increased 

cost, the problem of tobacco curing techniques, the problem of transportation, 

the problem of building and maintaining new roads, etc. The commune Urigades 

and commune members must be helped to solve these problems concretely before 
the popularization of coal as a substitute for firewood can be implemented at 

the right places. 

Viewing the experience of Nanhua County, we see that popularization of coal as 
a substitute for firewood should be done early and it should not be delayed. 

Every locality must do the various jobs beforehand and supply the coal to be 

used for curing tobacco earl; according to plan starting from now. If the work 

is done late, and if a particular link becomes a “difficulty” in the process 
and the effort cannot be implemented, then, there is the danger that the popu- 

larization of coal as a substitute for firewood would not succeed and the 
destruction of forests would continue as before. 
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SHANXI COAL MINES JOIN AFFORESTATION EFFORT 

Taiyuan SHANXI RIBAO in Chirese 28 Mar 82 p 1 

[Article: "Digging One Ton of Coal Underground and Planting One Tree on the 
Ground, Jincheng County Utilizes the Superiority of Coal to Plant Trees and 

Forests" ] 

[fext] Deputy Secretary Niu Yinchuan [3662 0603 1557] of the Chinese Communist 
Party Couwmittee in Jincheng County reported: Under the campaign "to dig one 

ton of col underground and to plant one tree on the ground,” Jincheng County 
utilized the supericrity of coal to plant trees and forests on a broad scale 
and to develop forestry production. Now, the whole county has appropriated 
200,000 yuan to cultivate 10,000 mu of saplings and plant 80,000 paulownia 
trees. 

Jincheng County has always been known as the home of coal. The whole county 
has coal fields covering 1,000 square kilometers, constituting 46 percent of 

the total areas. The underground cval reserve amounts to more than 3 billion 
tons. At present, there is a total of 204 coal mines and the annual output is 
11 million tons of coal. The whole county has 9:5,000 mu of barren mountains 
suitable for afforestation, larger than the area of cultivated land by more 

than 80,000 mu. But the work of planting trees and afforestation is poor. 

The area of ivrests in the county is only 280,000 mu, and most of the area is 
natural forests. Artificial forests constitute less than 70,000 mu. One 

important reason that forestry production could not progress is that most of 
the mountains suitable for afforestation are distributed in places where there 
are no coal resources. These regions have singular enterprises, production is 

backward, the income of farmers is low, and there are no surplus forces to 
develop forestry. The income from coal in coal producing regions is high, the 
economic conditions are rich, and there are surplus forces that can be invested 

in the development of forestry, but there is no land suitable for afforestation. 
To develop the advantages and avoid the shortcomings and to develop superiority, 
the county committee proposed the campaign “to dig one ton of coal underground, 

to plant a tree on the ground, to use black (coal) to preserve the green 
(forests), to use the green to stimulate agriculture." It ordered county-run 
coal mines and commune and brigade operated coal mines to collect one jiao of 
forest cultivation fee per ton of output of coal. The funds were jointly 
managed by the county coal department and the fcrestry department. The whole 
county used the funds uniformly to plant trees for forestation. In the spring 
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of this year, 200,000 yuan had already been appropriated as investment in 

forestry to cultivate 10,000 mu of saplings. Preparations have been made to 
plant 100,000 paulownia trees. The 50,000 cadres and workers in offices and 

factories and mines were ordered to plant two trees per person and to keep 
the trees alive. More than 80,000 trees have already been planted. With the 
addition of the movement to plant trees by all the people, the whole county 

has already planted nearly 1 million trees. 

9296 
CSO: 5000/4043 
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BRIEFS 

GUANGDONG CONTROLS WASTE MATERIALS--According to statistics recently compiled 

by relevant departments, since the beginning of this year, Guangdong Province 
has spent some 54 million yuan on controlling some 1,360 items of residue, 
exhaus¢ gas and waste liquid. At present, the controlling of 747 items has 
been completed. Following the rapid industrial development, urban environmental 
pollution has become more and more serious. Many units have regarded reducing 
the harm cf pollution and protecting the environment as important work. Many 
enterprises have not only protected the environment but also turned waste mate- 
rials into valuable ones. In the past Maoming Petroleum Industrial Company 

drained 310,000 tons of polluted water a day into rivers. After exercising 
control, not only has it reduced pollution but also saved 240,000 tons of clean 
water a day. Every year, it can recover 21,000 tons of oil from polluted water, 

the value of which is some 4.3 million yuan. Although the province has done 

some work in controlling residue, exhaust gas and waste liquid, only 24 percent 
of polluted water, 39 percent of noxious gas and 16 percent of residue in indus- 

try in the whole province can be dealt with. The urban areas of Guangzhou 
Municipality can reduce only 30 percent of their dust and Foshan Municipality 
can reduce only 6.4 percent of its dust. [Guangzhou Guangdong Provincial 
Service in Mandarin 1000 GMT 2 Jul 82 HK] 

HUBEIL PUBLIC HEALTH CIRCULAR--The Hubei Provincial Public Health Bureau and 

the Provincial Supply and Marketing Cooperative recently issued a joint circu- 

lar, demanding that the public health and supply and marketing units of all 
prefectures, municipalities and counties do well in preventing agricultural 
chemical poisoning. The circular called for devoting major efforts to publi- 
cizing knowledge of prevention of agricultural chemical poisoning. In connec~- 
tion with the actual situation of all localities, the personnel taking care of 
agricultural chemicals must be trained and instructions on the use of agricul- 

tural chemicals must be dispatched to all households. In order to ensure that 

the masses understard how to use agricultural chemicals, spot checks must be 
carried out by the public health departments. Moreover, practical measures 
must be carried out to prevent agricultural chemical poisoning. [Wuhan Hubei 

Provincial Service in Mandarin 1100 GMT 10 Jun 82 HK] 
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ENGLISH-CHINESE ENVIRONMENT DICTIONARY--A "Practical English-Chinese Dictionary 

on Environmental Protection" has been published recently by the Sichuan People's 
Publishing House. It can be used by people engaged in scientific research in 

environmental protection work, teachers and managerial personnel. This book 

is the first foreign language reference book of China's endeavors in environ- 

mental science and technology. More than 24,000 English terms on environmental 

protection have been selected and translated. The content mainly includes 

environmental ecology, environmental pollution, environmental engineering, 

environmental monitoring, environmental management, environmental meteorology, 

environmental geography and environmental chemistry. [Text] [Beijing GUANG- 

MING RIBAO in Chinese 10 May 82 p 2) 9296 

HEILONGJIANG WATER POLLUTION--Harbin Municipality, Heilongjiang Province, has 

adopted measures to combat water pollution along the Songhuajiang River to 
improve sanitation at summer resorts. The city organized departments concerned, 
enterprises and units which process oil and use oil in production to conduct a 
joint inspection. Over 28 units throughout the city were discovered to cause 
great oil leakage in the process of production and oil storage. The Harbin 
municipal environment protection bureau has warned them to take measures and 
strengthen management to prevent further pollution; otherwise, they will be 
punished according to law. [Harbin Heilongjiang Provincial Service in Mandarin 

1100 GMT 20 Jun 82 SK] 

MODIFYING BOILERS TO REDUCE POLLUTION--Last year, Zongwen Ward planned to 

modify 95 boilers; it actually completed work on 103 units. The environmental 
protection cadres of this ward often went to the basic levels to personally 

coordinate and help treat pollution. In the past, the boiler of the Physical 
Education School in Zongwen Ward created serious pollution. Cadres of the 
environmental protection department went to the school many times to talk and 
mobilize the school authorit’ 3s. This effort won the attention of the leading 

units at the school and they modified the boilers in time. The chimney of the 
Zongwen Ward Bean Products Plant frequently spewed black smoke. Black powdery 
dust spread everywhere. Over 300 residents nearby signed a joint letter to 
complain. Environmental protection cadres went to the plant mar; times to 
mobilize the workers. After the plant decided to modify the boiler, the 
environmental protection cadres assisted in providing guidance and made it easy 
for the plant to treat pollution. After the boiler was modified, the chimney 
of this plant did not spew black smoke anymore. The dust released basically 

met the standard set by state regulations. [Text] [Beijing BEIJING RIBAO in 
Chinese 15 Feb 82 p 2] 9296 

POLLUTION OF QINGPU XIAN WATERWAYS--To protect the water source of Qingpu and 

the tourist area of Dianshan Lake so that the water quality will not be pol- 

luted, the county people's government recently issued an official notice to 

control factories that are currently releasing sewage. The county government 
decided to move the existing 36 electroplating factories and sites away from 
the water source at the upper reaches of the county and the Dianshan Lake 
tourist area and to appropriately concentrate them in one locality. Those 
factories that are irrationally distrituted, that cause serious pollution and 
that do not have conditions for treating pollution have been ordered to shut- 
down, to cease production, to combine operations and engage in other types of 
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production in order to guarantee that the water quality will not be polluted 
again. Concerned supervisory departments of the county began from the second 

half of last year to strictly control the spread and development of pollution 
by the three wastes and they refused to approve expansion and new construction 

of the electroplating profession. They also limited the area of production 

by existing electroplating factories and prohibited them from expanding their 

scale at will. [Li Yuan] [Text] [Shanghai JIEFANG RIBAO in Chinese 
23 Apr 82 p 2] 9296 

COMPLETION OF CONTROL PROJECTS--After the common efforts of concerned sectors, 

Shanghai has completed 612 key projects to control the “three wastes" during 
the past year. These completed projects can treat 148,000 tons of toxic organic 
sewage a day, 1.448 million cubic meters of waste gases an hour, and reduce the 

amount of smoke and dust released into the air each year by more than 20,000 
tons. They also control nearly 200 sources of noise which benefit several 

thousand residents. At the same time, they have also recovered a large amount 
of metal and chemical raw materials for the state. [Tao Guanyu] [Text] 

[Shanghai JIEFANG RIBAO in Chinese 5 Apr 82 p 1] 9296 

TIANJIN SEWAGE TREATMENT PLANT--Tianjin City has begun building a sewage treat- 
ment plant at Jizhuangzi in the city's suburb. The plant can treat 260,000 

tons of sewage a day. It is the nation's largest sewage treatment plant at 
present. The Jizhuingzi sewage system contains a total of more than 8,000 
cubic meters of sewage. The area of spillage is 3,770 hectares. The sewage 
treatment plant uses biological methods for two-step treatment of sewage. The 
mud is digested under medium temperature to produce marsh gas as a source of 
energy and to kill roundworm larvae. The mud in the digestive pool can be used 
as farm fertilizer. Completion and the stsrt of production of this plant are 
scheduled for the end of 1983. [Text] [B itjing RENMIN RIBAO in Chinese 
27 Mar 82 p 1] 9296 

ENVIRONMENTAL POLLUTION BOOKS--The Commercial Press has published two books on 

the prevention and control of environmental pollution. Written by comrades 
Chen Jingsheng [7115 7234 3932] and Chen Duchang [7115 4648 2490] of the 
Geography Department of Beijing University, the book is entitled "Environmental 

Pollution and Simple Principles of Protection." It relates on a broad basis 
problems in the atmosphere, problems in water, problems with farm chemicals, 

problems in the soil, problems of heavy metals, radioactive substances and noise 

from the ecological viewpoint, and introduces basic knowledge about environ- 

mental pollution and protection. The book is written in a popular and easy to 
read style. The book entitled "Environmental Pollution" written by American 
scholar Lawrent Hodges and translated by Wang Yanxiang [3679 3508 1651] uses 
environmental problems in the United States and Western Europe as actual cases 

to describe the relationship between environmental pollution and increases in 
population, production and consumption. It also analyzes the physica), chemical 
and physiological mechanisms that produce pollution, and introduces engineering 
projects and measures to treat various types of pollution problems. It also 
describes the importance of environmental legislation. Ti\is book will help 

China's environmental protection workers understand the current science and 
technology of environmental engineering, and the economic and general situation 

of environmental control in western nations. [Text] [Beijing GUANGMING RIBAO 
in Chinese 22 Jan 82 p 3} 9296 
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