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ABSTRACT

With the rapid development of social economy, the water pollution problem has been given more attention to all
work of the country, and has seriously hampered the healthy and sustainable development of the rural economy.
Exploring the causes of water pollution in rural areas and finding a solution to pollution countermeasures have
become the important issues now. In this paper, taking Jiangsu Province as an example, we analyze the causes of
pollution of rural water environment, and put forward suggestions include: through strengthening the legal
construction, increasing the input of environmental protection, and developing ecological agriculture, we can
protect the safety of drinking water and promote the integration of urban and rural development. At last, It presses
for sustainable development of Jiangsu rural areas in terms of carrying out water pollution control and
guaranteeing safe water quality.
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INTRODUCTION

Jiangsu, one of the most developed economic presiit China, has a large population and relatiledg land. In
case of less arable land, Jiangsu's rural econamtiraies to improve agricultural productivity. g way, Jiangsu
fully rely on the township enterprises, and suciedlysblazed a path of industry-driven agricultute.2010, the per
capita net income of farmers in Jiangsu reache® 91&n, an increase higher than urban residenthédiirst time.

In recent years, the level of agricultural matetéadhnology and equipment continue to improve .aBse of rural
industrialization, Jiangsu rural water pollutiotusition was increasingly serious [1-3].About 61ttiems(in 449
key water functional zones) were better than (idiclg) typelll of water standard, according to the December 2012
bulletin of key water functional zones in Jiang$he rate was 59.1%. And 274 sections achieve Jigmggater
quality objectives, the rate of reaching the stathdeas 61% (table 1 to table 3).

Table 1: Major pollution projects of water quality in Jiangsu province

Major pollution projects COD Ammonia &nitrogen BOD  Permanganate index
over standard rat€%) 43.7 25.2 16.2 15.1

Table 2: The main basin’s standard condition in Jiagsu Province

River basin Huaihe River Basin  Taihu Lake Basin gfaa River Basin
rate of reaching the standaf@o) 65.7 54.2 59.3

Table 3: The rivers and lakes’ standard condition Jiangsu Province

Evaluation of river lenath Total river length(km) Standard lengti km) rate of reaching the standaféo)
g 6807 4273 62.8

. Total area of the lakékm?) Standard aredkm?) rate of reaching the standaféo)
Evaluation of lake area 7364 2836 285

Sources: Hydrology and Water Resources Survey Bureau of Jiangsu Province: http: //wwmw.jssw.gov.cn
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2. Causes of water pollution in Jiangsu Province

2.1 Agricultural pollution

(1) Excessive or unreasonable use of fertilizets@asticides

In 2011, Jiangsu's crop sown area was 7663.25>h&6tares. The amount of chemical fertilizer (netght) was
337.21x16t, about 48.83kg per acre. And the amount of pesticwas 8.65x1@ The unit area sown fertilizer use
intensity was higher than the national averagelldweagricultural production, fertilizer utilizain rate was only
30% ~ 40%. The other following the farmland draimag rainwater entered the ditch, ditch, riverelakhen it
increased the content of nitrogen, phosphorus &mek autrients in water, resulted in deterioratidrwater quality.
Excessive fertilizer and irrational fertilizatiommonly increased the risk of soil heavy metals tmdc elements,
but also aggravated pollution of soil and water2011, the amount of ammonia nitrogen emissiondiangsu’s
agriculture was 3.99 x 1@, accounting for 25.4% of total amount[4].
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Fig. 1: The usage of fertilizers and pesticides iJiangsu rural area (1995 -2011)

(2) Aquatic products and livestock breeding potlati

Pollution of the water environment in rural aquéierd mainly come from two aspects: farm wastewater animal
body. Currently, the enthusiasm of farmers to bliidgas digesters is not very high, most of theaaqliure
wastewater directly discharged into the ditch, mage, causing the river eutrophication. In 201#, dquaculture
area of Jiangsu province was 769.40 X H&ctares. Among them, the fresh water aquaculinea was 568.33 x 10
hectares, mariculture area was 201.07 kHEgtares. If the fish, shrimp, shellfish, in actzorce with the calculation
of average emissions COD was 100kg per acre per J@agsu aquaculture areas total annual emissib@OD
reached 11541t. In addition, dead animals in thedasometimes were not centralized processingadisd in a
ditch, river, polluted large areas of water.

(3) Irrigation water pollution

With the development of Jiangsu economy, industsater, city and rural life-water quantity increasmnstantly.
Meanwhile the corresponding emissions of waste maxi high. In 2011, total emissions of Jiangswinee were
59.18 x 16 t. Waste water for irrigation was inevitable, #chbrought serious water pollution for farmland eDa

the large amounts of untreated waste water usefafioriand irrigation directly, water exceed thenstard, causing
serious pollution of the soil, crops and undergobwater. Sewage irrigation had become one of thie measons
for the rural water pollution in Jiangsu, direatigdangered the water and food security in sewaigation area.

2.2 Township enterprises pollution

As we all know, Jiangsu is the cradle of townshipegprises. And the scale of township enterprisediangsu is
growing after 30 years of development. By the end0d1, the total number of township enterprisediamgsu was
approximately 697,920. The enterprises employedentioan 1635 million, their output value realizedQU¥ 783
trillion yuan. These enterprises involved in metall, machinery, chemicals, textiles, electronind aany other
fields. And a considerable part of them were hegaofuters. These low efficiency township enterpsisensumed
lots of energy due to the limitation of technicaldaeconomic conditions. Many factors led to thesriwater
pollution, such as part of the township enterptesgders and staff's environmental consciousness; peerall

techniques of environmental management and unrabfmmdustrial layout. In addition, inadequatei-potlution

facilities was also a vital reason. All these fastseriously affected the surrounding residenigkiing water safety.

2.3 Rural life pollution

At present, the urbanization rate of Jiangsu isuab&.9%, nearly 40% of the population live in tueeas. In 2011,
Jiangsu’s sewage discharge volume was 34.2¢ x, B@counting for 57.79% of the emissions of wasater. Rural
residents live in scattered and rural sewage tre@itrplant construction investment was not enoughit Svas
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difficult to collect and deal with the sewage. Mafaymers’ environmental awareness was not highy thdn't
know the source and the degree of harm to the @mvient. They prefered recent economic benefits than
potential environmental hazards. With the improvetad the living standard, many rural residentf filow the
traditional way of life. They dump domestic wastéavaeverywhere.

Table 4: The industry orientation of some parks inJiangsu coastal areas

Name Location Industry Orientation
Fine production,
Pharmaceutical intermediates
Fine production,

New materials

Textile,

Lianyungang Guannan Chemical Industry Park Duigngg&uannan

Guanyun Yanweigang Lianyungang Chemical Industrk PaYanweigang, Guanyun

Yancheng Ecological Dyeing Industrial Park Lintsteyang New materials

. - . " Fine chemical industry,
Jiangsu Binhai Chemical Industry Park Touzeng, Binh Pharmaceutical intermediates
Jiangsu Xiangshui Ecological Chemical IndustriakPa Chenjiagang, Xiangshui  Fine chemical industry

3 Water Pollution Control Measures of Rural Areas i Jiangsu Province

The question of water pollution in rural areas ooly affects the crop irrigation and aquaculturegedepment, but
also directly affects the safety of drinking waiterural places. In addition, water pollution iraliplaces can also
be translated into towns and cities through agitical inputs, which will do harm to the urban resits. Therefore,
the question of water pollution in rural areas oty relates to the construction of new countryslulé also relates
to the overall economic development and the imprear@ of living environment. During the period ofwe&lve
Five Project”, Jiangsu is the first one who proposebuild a well-off society and realize basic rmotdzation goal.
Therefore, water pollution control seems to betharaurgent subject[5].

3.1 Strengthen laws and regulations construction &mprove the citizenship

Firstly, try to establish and improve legal systefrrural water environmental protection .We musaanspecific
and non-point measures in rural pollution preventend establish clear idea that " who pollute, wbiotrol " and "
if there is pollution, we shall reign immediately.As there will be laws to abide by, we can taketau of rural
water environment problems from the source. Segpmadt should enhance citizens' quality. Becausal residents
can not reach high level of knowledge, environmlemteareness is relatively weak. Most of them maadfgct by
lower levels of education, rural water environmprdtection is becoming more and more difficult. &wesidents
play an important part in the construction and getbn of rural environment, good environmental gmance in
rural areas must closely rely on the majority afatuesidents. Through education and promotiontnydo raise
awareness of rural residents to participate inetindronment protection program. In addition we oaake full use
of the function of rural grassroots organizationsl advocate a civilized and healthy lifestyle andimnmental
production. Last but not least, we must strengthecountability and supervision. Try to improve tygpraisal
system of leaders environmental performance asssdsrand never regard GDP as the only indicatorucdl
development. At the same time, we should strengtherconstruction of rural environmental managenteain,
make full use of the public oversight role of palipinion, strengthen civil liability, increaseeidjal cost and solve
water pollution incidents occurred in rural areesngptly.

3.2 Increase investment in environmental protectio®& Improve sewage treatment capacity

Under practical conditions water pollution in ruraleas should follow a general principle which nsedow

construction investment, less cost of operation matiagement and good treatment effect. First ofnadl should
increase the government investment, especially engkian, Suining, Guanyun, Lianshui, Huaiyin, Guamn
Huaian, Xiangshui, Shuyang, Siyang, Sihong ands@ad pay attention to the establishment of spearal water
pollution control fund. We had better to broader financing channels, to establish a investmenthamiem

leading by government, and enterprise, individeatial participate in. Focus on investment in thastruction of
rural sewage treatment equipment, including théndoge network pipeline and centralized sewagertreat plant
(station). Actively carry out an ecological compatien pilot, in accordance with the principle ofdavprotect, who
benefits", we should try to increase finance arimimesagricultural production and ecological proteot zone.
Secondly, increase the technical inputs and guelahtow there are a lot of pollution control teclow is

developed based on the present situation of citjuian. So that these techniques will not be dléato the
countryside. Therefore, according to different piidin sources, rural pollution control should téfethe local rural
technology. It requires us to design the spedgiiggment, technology, process, project, activelyouce new
techniques with the new technology, make distribyteocessing combined with intensive processingjreering
treatment combined with ecological treatment. Sat the can ensure the normal operation of sewageémsnt
system which has been built, and improve the capatisewage treatment | and reclaimed water trarsp
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3.3 Strengthen the protection of water sources, eae the safety of drinking water

The project of rural water pollution prevention mpat drinking water safety in the first place, aiiregarded as a
"red line". Firstly, we should do a good job in thew round of rural drinking water safety plannintgar the
objectives and sub-year implementation plans, asmethe regional water supply construction, focoste
centralized water supply rate in rural areas, s ¥We can solve the rural drinking water problemdamentally.
Secondly, we'd better pay attention to strengtheanagement and protection in the drinking waterezon
According to the adjustment and development of &wm enterprises in the rural town, we need to make
appropriate adjustments to the original source.dDem purpose is to develop a water supply systédmcwfocuses
on the surface water and supplemented with undengravater. Strengthen the control of non-point seyrollution
in the drinking water protection area, clean-upneital concentration area completely, shut downedoaation
chemical production enterprises in order to imprthes industry concentration degree. The third ean®iincrease
monitoring efforts on the water quality. We caresfithen water quality testing and monitoring of sberce water,
finished water, peripheral water. And try to impeodrinking water quality, in order to ensure thalgy can reach
the sanitary standard for drinking water. At lagt can establish and improve the water supply feahsystem of
county (city) level, to ensure the long-term andtowious operation of drinking water project[6].

3.4 Vigorously develop ecological agriculture, togalize recycling of resources

Actively developing ecological and circular agritme to achieve less waste and higher resourcezattiin
efficiency is the key to protecting the water eomiment in rural areas. First, accelerate the pojzakion of
pollution-free, green production technology. Foample, promoting soil testing fertilization andegtated pest
management and approving the number of fertiliaad pesticides used in per acre of land are batl g@ys for a
more security, ecological and efficient modern agture. Secondly, Vigorously develop the circidgriculture and
promote the typical cycle mode represented by GanyRig - marsh — vegetables and Yixing's "Pig +sia- tea".

Pigs
Branches and
stool
) ] leaves
Biogas residue
Biogas < > Vegetables

Deadwood
otten leaves

Fig. 2 :“Pig - Biogas — vegetables” circular agricliure mode

In this mode, pit entry fermentation to producedais, which results in a cleaner environment of @iggAt the
same time, Biogas residue can also provide ordeniidizer for a vegetable garden. In this way, ggyewithin the
agricultural ecosystem forms multilevel utilizatiamd virtuous cycle of material. Thirdly, optimiflee industrial
structure, and actively develop agricultural tomrisand leisure agriculture. For example, the proomotof
JianHuXian’s Wind - Light - fishing complementargdustrial model is a good way to improve the vatie
agricultural products and achieve intensive usesdurces.

3.5 Overall planning & Actively promote the integraion of urban and rural construction

Firstly, strengthen the integration of urban andlirplanning. Break the natural and administrabieendaries of the
urban-rural dual structure, and promote the coatdith development of urban and rural areas as aewSekondly,
speed up the construction of rural infrastructame) promote the equalization of public products seices. So
that urban transportation, water supply, power Bygemmunications, garbage and sewage treatmengxdand to
rural areas.Thirdly, optimize the structure of urteystem, and make rational distribution of langedium and
small cities. In addition, giving full play to thefluence and leading role of the central city isoauseful for a
harmonious urban-rural relationship. Fourth, acedéethe construction of a new countryside. Chatjéage
ignition, smoke everywhere", the extensive develepinmode of township enterprises. Focus Industnérprises
on parks while residents to community as a wayé¢ate beautiful countryside and better living eowinent.

CONCLUSION
Our study shows water pollution in Jiangsu ruradaar has seriously hampered the healthy and susiaina
development of the economy. Many facts cause thieuse pollution, such as agricultural pollution wioship

enterprises pollution and rural life pollution. 8@ should take steps to protect the water envirohma/e put
forward suggestions include: through strengtherrgy legal construction, increasing the input ofimmmental
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protection, and developing ecological agriculture.this way, we can protect the safety of drinkiwgter and
promote the integration of urban and rural develepin
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